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PRODUCT-DESIGN BRIEFS 
FROM DUREZ 


Speaking of Stability 


[his is one piece of a small roomful of 
high-class electronic hardware. 

The hardware represents man’s latest 
and most sophisticated effort to cram 
into 123 square feet of floor space the 
means of discovering in one day which 
of 15,000 small semiconductors will 
work in a given set of circumstances, 
and which ones won't. 


This piece carries the semiconductor 
through the test gantlet. Around and 
around it goes, over six electrical-test 
hurdles, through an oven at a blistering 
200°C, and back again for another trip. 

Few materials have what it takes to 
survive this merry-go-round with virtu- 
ally no change in size, shape, strength, 
toughness, and insulation values. Here 
you see one that does—a Durez diallyl 
phthalate molding compound filled with 
glass roving 

This is just one of the family. As a 
Durez diallyl phthalate com- 
pounds offer unsurpassed freedom 
from cold flow and creep, high repro- 
ducible arc resistance, a chilly indiffer- 
ence to moisture. 

You get more information on them 
by talking over the intended application 
with your molder. He can describe 
them far more glowingly than do our 
data sheets, which we'll gladly send you. 


class, 


Symbol 


When promoters of the American Na- 
tional Exhibition in Moscow displayed 
a cross-section of America in old Sokol- 
niki Park under flaring umbrellas of 
glass fiber and Hetron,” they built even 
better than they knew. 

For the tapering 16-foot columns 
arching into 15,000 square feet of fire- 
resistant roof, architect George Nelson 
used our Hetron polyester. One of the 


¢ Fire-safe umbrella root 
e Plastic for toughest electrical jobs 


e Where to get ideas 


reasons: Hetron does not support com- 
bustion; it requires no additives, as do 
other polyesters, to make it resist fire. 

Another reason: strength. Structural 
engineers learned that winds in Moscow 
sometimes reach 60 mph. So they tested 
five of the lily-like umbrellas at Mitchell 


plus-mph gusts from the twin propellers 
of an Air Force bomber. 

The payoff: a coup for the U. S. 
when a sudden Moscow storm caused 
aluminum arches to buckle badly in the 
sparsely attended Soviet exhibition next 
door. In the jam-packed U. S. show- 


Field, N. Y., by blasting them with 60- case, Hetron stood fast. 


idea Starter 


That’s the virtue of our modest little bimonthly bulletin, 
Durez Plastics News. It starts ideas. > 
It discusses products, from closures to computers, PLASTICS 
from plastic portholes to potentiometers. It shows you 
how Durez plastics are used. 
Though its scope is the whole world of products and 
product design, you can read it through in 10 minutes. 
Thousands of people tell us it helps them keep up to date, 
in an age when keeping up to date can be a full-time job. 
We'd like to send Durez Plastics News to you. May we? 
If you'd like to receive it regularly, just check the coupon. 


For more information on Durez materials and services mentioned above, check 
here: 

Data file on Hetron, including list of fabricators 

Diallyl phthalate molding compounds (data sheets ) 


Durez Plastics News (bimonthly bulletin) 


Clip and mail to us with your name, title, company address. (When requesting 
samples, please use business letterhead.) 


DUREZ p.iastics Division 


1212 WALCK ROAD, NORTH TONAWANDA, N. Y. HOOKER 
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Room Dividers _ 
molded of HIGH IMPACT STYRENE 


magical ease with which modern homes can be trans living areas without sacrificing a feeling of airy spaciousness 

med through the use of versatile plastics is newly exempli Strong, rigid and light, CATALIN STYRENI the gem of 

1 in these handsome screen panels by Beco*, whose plastic plastics .. . offers industry unlimited opportunities for product 

s and flower planters are well-established consumer improvement at low cost. Besides a comprehensive range of 

s. Do-it-yourself interior decorators can quickly assemble styrene formulations—in general purpose, high impact, heat 

these molded filigree openwork panels of tough CATALIN High resistant, light stable and anti-static grades—Catalin supplies 

mpact STYRENE into single or multiple arrangements by at molders, blow molders and extruders with an unsurpassed spec- 

taching them to spring-action, floor-to-ceiling, rubbershod trum of styrene copolymers, polyethylenes, nylons and the 
poles—and with an inexpensive touch of elegance divide large new polypropylenes. Inquiries invited 


* Molded and marketed by Bernard Edward ( $252 So. Kolmar Ave., Chicago 32, Ill 


Catalin Corporation of America C y One Park Avenue, New York 16, N.Y. 





THE PLASTISCOPE 


Section 1 39 
Section 2 30 
Estimates on molding and extrusion resin con- 
sumption by 1965 (p. 39); blown unplasticized 
PVC film (p. 230); decline in vinyl film prices 
(p. 43); new DOIP plasticizer, which is said to 
compare favorably with DOP (p. 232). 


EDITORIAL 


Trends at the Duesseldorf Show .... 260 
Developments observed at the vastly successful 
Kunststoffe 1959 Fair hold important lessons to 
all segments of the American plastics industry. 


GENERAL 


The specialty phenolics 

Exactly 50 years after they were first developed, 
phenolic resins are again making the news . 
this time as specialty formulations. Advances in 
resin technology, fillers, and processing automa- 
tien have today resulted in materials that offer 
what no others can! Case histories detail where 
specialty phenolics have found their most success- 
ful applications and how they’ve brought manu- 
facturing economies and superior designs to many 
segments of American industry. 


Polypropylene upgrades housewares .. 85 
Better impact and heat resistance promise good 
market for PP housewares—despite a higher price 
tag than equivalent polyethylene and polystyrene 
products. In one case, sales were so successful 
that the molder discontinued a line of polystyrene 
tumblers altogether and substituted one based on 
polypropylene exclusively. 


U. S. pavilion in Moscow 


Constructed of reinforced plastics “umbrellas,” 
building pioneers new architectural concept with 
far-reaching and world-wide economic implica- 
tions. Molding and assembly operations are de- 
scribed and full color cover photograph gives view 
of finished product 





How Hoover uses seven plastics in its 

new electric floor washer 89 
In developing a new floor cleaning appliance, 
manufacturer designed 38 parts, weighing a total 
of over 5 lb., in a variety of plastics materials. 
Reasons were appearance, manufacturing, and 
economy considerations. Photographic spread 
identifies the major components of the unit by 
function, material, and supplier. 
Smudgeproof “‘carbon’’ copies 
New duplicating paper, based on vinyl copolymer, 


is expected to save American business millions of 
dollars per year. 

Dizzy do-it-yourself zoo 

In what may develop into a major trend in the 
toy field, leading plastic model kit maker has 
turned to high-density polyethylene for a new 
line of injection molded “put-together-pull- 
apart” kits. Ingenious mold design permits run- 
ning three different colors in the same mold. 


BLOW MOLDING—how to get into it, 
what you can get out of it 96 

Second article in series spells out fabulous markct 

potentials and details setup costs and production 

rates. Types of blow molding machinery avail- 

able are described, and a complete list of ma- 

chinery manufacturers is given. 

Everybody needs epoxies 

Nos. 15 and 16 in our continuing series on epoxy 

resin applications deal with the field of a) elec- 

tronics and b) electrical motors, respectively. 

Compounds for electronics 

Motors get new lease on life 


Report from Duesseldorf 

Many advances of major significance in ma- 
chinery, materials, and applications were noted 
at Kunststoffe 1959, which turned out to be one 
of the most important plastics shows in recent 
years. Highlights of equipment and products 
shown at the Fair—pointing up the impressive 
progress that has been made by the European 
plastics industry—are given. 


Reinforced Plastics Conference 


The program of the 15th annual session to be 
held February 2-4, 1960 in Chicago, III. 


Modern Plastics Executive and Editorial Offices: 575 Madison Avenue, New York 22, N.Y. Please mail all corre- 
spondence, change of address notices, subscription orders, etc., to above address. Quotations on bulk reprints of 
articles appearing in this issue are available on request. 


Phone: PLaza 9-2710 
TWX: NY 1- 


Printed in U.S.A. by Hildreth Press, Inc., Bristol, Conn. Member, Audit Bureau 
Cable Address: BRESKINPUB 


of Circulations. Member, Associated Business Publications. Modern Plastics is 
regularly indexed in the Applied Science & Technology Index and Industex 


MODERN PLASTICS 





PLASTICS 





ENGINEERING 


Roll-chilled PE film 

What equipment is necessary for the proper cast- 
ing of polyethylene film on a chill roll? What die 
designs are most suitable? How should the chill 
rolls be constructed? What air gap is best? These 
are some of the questions answered in this article. 
A novel statistical research device that permits 
the development of quantitative data on the in- 
fluence of resin properties and process condi- 
tions is also presented. By J. A. Doti, G. E. Tolle, 
and C. S. Imig. 


Filament winding—some basic 
principles of the presses 

With the growing importance of pressure vessels 
and other filament-wound shapes in industry, it 
becomes essential that the technology of the wind- 
ing operation be more fully understood. In this 
article the author presents the various patterns 
that are most suitable for specific requirements, 
including setups to achieve the desired angles and 
configurations. By Kenneth B. Turner. 


SPE Technical Conference 

Complete program and titles of papers to be pre- 
sented at the 16th annual meeting January 12-15, 
1960 at the Conrad Hilton Hotel, Chicago, III. 


TECHNICAL 


Chemical structure and stability 
relationships in polymers 

While laboratory aging tests serve an immediate 
need for technical evaluations of polymers, scien- 
tists in the field have recognized that more basic 
methods are required. A possible approach to 
these new methods is through an expanding 
knowledge of stability relationships between the 
polymer structure and various environmental 
parameters. A review of our present knowledge 
in terms of a number of these parameters, in- 
cluding thermal, ultra-violet, and nuclear radiant 
energy; oxygen; water; and various climatic 
environments are presented in this article. Tech- 
niques that can be used to identify structural 
changes are also briefly surveyed. By B. G. Ach- 
hammer, Max Tryon, and G. M. Kline. 


Modern Plastics issued monthly by 


DECEMBER 1959 
Volume 37 Number 4 





DEPARTMENTS 


Letters to Modern Plastics 
Where our readers sound off 


New Machinery—Equipment 
What it can do, how much it costs 


World-Wide Plastics Digest 54 
Condensations of significant articles published 
in other magazines 


U. S. Plastics Patents 
Issues on new materials, processes 


New Developments 
New ways to use plastics, new design, and new 
product concepts offer ideas you can use for 
increased profits 


Literature 
Brochures and books that can help you 


Manufacturers’ Data 
Check-off postcard brings booklets gratis 


Companies ... People 
Promotions, appointments, relocations 


Classified Advertisements 
Index to Advertisers 


Coming Up... 


Our 1960 cover series, by famed photographers 
Ray Cicero, Rudy Muller and Alan Fontaine, 
promises to be the most exciting we have yet 
used .. . Theme is “Plastics in the Product Revo- 
lution,” and purpose is to show how plastics have 
made possible improved designs with greater 
utility and better values in telephones, cameras, 
appliances, fishing tackle, tableware, furniture, 
radios, and a long list of other products 
Statistical information for our January Annual 
Review and Forecast Issue is now being gathered 
... What a year! January will include a review 
of significant applications and processing devel- 
opments in 1959, plus our usual Engineering and 
Technical Reviews with literature references .. . 
Also the score on plastics processing machinery 
sales .. . And a significant summary of industry 
leaders’ opinions on plastics markets for the next 
five years. Finally, a complete price history of all 
plastics resins . .. emphasis in February issue will 
be on Reinforced Plastics. 


Breskin Publications Inc. at Emmett St., Bristol, Conn. Modern 


Plastics Encyclopedia Issue published as the second issue in September by Plastics Catalogue Corp. at 
Emmett St., Bristol, Conn econd class postage paid at Bristol, Conn. Subscription rates (including 


Modern Plastics Encyclopedia issue), payable in 


. S. currency; in United States, its possessions and 


Canada, 1 year $7, 2 years $12, 3 years $17; all other countries, 1 year $25, 2 ? $45, 3 years $60. 


Single covies 75¢ each (Show issue, $1.00; Encyclopedia issue. $3.00) in the U. 


its possessions and 


Canada, all other countries $2.50 (Show issue, $3.00; Encyclopedia issue $6.00). Contents copyrighted 1959 
by Breskin Publications Inc. All rights reserved including the right to reproduce this book or portions 


thereof in any form 
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second successful year of substantial commercial output 


n-BUTEN E7-l (95% minimum) 





Anticipating increased interest in copolymers of 
n-BUTENE-1 and other olefins, Petro-tex came 

on stream with 95% minimum n-BUTENE-] a year 
ago. Now, this high-purity alpha olefin is being 
used by important producers of linear olefinic 
polymers to improve resistance to stress cracking 
and to reduce low-temperature brittleness. 


Highly-reactive Petro-tex n-BUTENE-1 also 

undergoes a wide range of oxidation, hydration, 

alkalation and oxo-process reactions with interest- 

ing petrochemical possibilities. 

We invite inquires for technical data, specifications, rors ” 

price and delivery quotations on n-BUTENE-1, J DP bee ys L 

as wellas... bh / GF i 7S SD 
n-BUTENE-2 ISOBUTYLENE . AS . f4- 
(95% minimum) (99 + % pure) 


BUTADIENE DIISOBUTYLENE TRIISOBUTYLENE 


PET RO-TEX CHEMICAL 
CORPORATION 
HOUSTON 1. TEXAS 


JOINTLY OWNEDO BY 
hy FOOD MACHINERY AND CHEMICAL CORPORATION . 
Me TENNESSEE GAG TRANEMISSION COMPANY 
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Another new development using 


B.EGoodrich Chemical - materia: 


NEW 
HELP FOR 
HEART PATIENTS 


flows through tubing of Geon 


A surgical innovation developed for oper- 
ating on patients suffering from damaged 
hearts, uses an artificial lung that de- 
pends on tubing made from Geon 
polyvinyl material. The heart-lung 
machine circulates and oxygenates the 
patient’s bleod, permitting surgeons to 
immobilize heart and lungs during 
surgery. 

Flexible tubing made from Geon con- 
tributes to the successful operation of 
the machine. Previously tried materials 
caused difficulties with the clotting 
characteristics of blood. A non-toxic 
Geon resin was compounded to make 
tubing which does not affect the blood 
and is chemically resistant. Also, tubing 
extruded from Geon can be made com- 
pletely clear, is disposable and not 
affected by steam sterilization. 

Versatile Geon comes in many forms 
for a wide variety of product applications. 
For information, write Dept. AF-10, 
B.F.Goodrich Chemical Company, 3135 
Euclid Avenue, Cleveland 15, Ohio. 
Cable address: Goodchemco. In Canada: 
Kitchener, Ontario. 


Heart-lung machine is called a helix 
reservoir De Wall type bubble oxygenator. 
All tubing shown— including large 
diameter vertical tube, helix tubing, and 
smaller diameter supply lines—is made 
of Geon by Mayon Plastics, Hopkins, 
Minnesota. Photo courtesy Marymount 5 ad 
Hospital, Cleveland, Ohio. B.F .Goodrich . . 
Ghseibesl aneaties ta eek B.F.Goodrich Chemical Company 


polyvinyl material. a division of The B.F.Goodrich Company 


B.EGoodrich GEON polyvinyl materials » HYCAR rubber and latex - GOOD-RITE chemicals and plasticizers 
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STEELMASTER—Makes the toughest grinding jobs 
easy. Heavy steel plate construction throughout. 


machines 
do the 
job 

best! 


} 


GRANULATORS 


#- Fl. 

fe | HEATER-DRYERS, 
Lo | PELLETIZERS, 
DRUM TUMBLERS _— BLENDERS AND 


Floor level loading. Accommodate 
28". to 37” drums. Ball bearing 
equipped. Extra heavy steel construc- — D R U M TU M B L b R S, TO @) 
tion throughout Models with capacities from 
75 to 5300 pounds an hour. 
Constructed of steel 


Performance counts... and, on-the-job, B&J 
Granulators outperform all others of com- 
parable size and cost. For beside-the press, 
you can’t beat B&J Marvel Series Granulators 
—built entirely of steel with capacities up to 
500 pounds an hour. For large volume batch 
grinding or for handling the toughest thermo- 
eo plastics, your best buy is a B&J Steelmaster 
Dlapereee moisture ond preconditions materia — 2 Granulator. For intermediate requirements, 
ee Renate cope ond tapeene greta: there are many other models to choose from. 
ab Compare performance . .. compare construc- 

Awd 5 tion... compare cost—you’ll see why Ball & 

BLENDOMATIC GRANULATOR ‘ r Jewell has been the leader in granulating 


Mixes virgin material with regrind 


as the regrind is generated, then ae uk % machines for more than 60 years. 





loads mixed material into extruder 
or molding machine hopper. 


BALL 


2 FRANKLIN ST 


EXE 
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CADILLAC HAS EVERYTHING IN PLASTIC 


RODS 
SHEETS 
TUBES 


Cadillac mass-produces a 
wide variety of “Cadco” cast 
acrylic rods, tubes, block and 
extruded sheet. Available op- 
tically clear, and in a wide 
variety of colors 


® Registered Trademarks 


CADILLAC PLASTIC and CHEMICAL COMPANY | 


Detroit 3, Michigen, 15111 Second Bivd. 


MINNEAPOLIS 
a4 CAGO 4 4d 
T. LOUIS 3, MISSOUR 


LEVELAND 13, OHIC 333 Detroit 


ON, TEXAS, 6426 Lon 


15 WAREHOUSES TO SERVE YOU 
WRITE FOR FREE BOOKLETS... 
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AMERICA'S LARGEST PLASTIC STOCKS 


PLEXIGLAS® + VINYLITE® « NYLON «+ ACETATE + STYRENE + MYLAR* 
POLYETHYLENE + PHENOLICS + TEFLON” «+ KEL-F® + FIBERGLAS + ACRYLIC 


We can supply anything in clear and colored plastic material. 
Fully stocked warehouses within overnight shipping distance from every major U. S. city. 


Cadillac’s experienced engineering staff is geared to help you determine the plastic 
materials you need. 


Cadillac manufactures standard Teflon shapes! 
Under rigid quality control, Cadillac manufactures “CADCO"” brand TEFLON in sheets, 
tape, tubing, rods, bars and cylinders. Complete stocks and size range. 


PROMPT DELIVERY 


Cadillac Plastic and Chemical Company 
Gentlemen: Please send me the following booklets 


C) General catalog and prices (C) 157 ways to use Plastics for 
(} Teflon catalog and prices maintenance 
(] Fiberglas catalog and prices ] How to work with Plexiglas 


C) Fabrication data of “Cadco” Extruded Sheets 


| 
KANSAS CITY, MISSOUR 
CINCINNATI 10, OHIO, 1200 Wa | 
ALLAS 7, TEXAS, 2546 Irving Bly 

MILWAUKEE 2, WISCONSIN, 517 N. Broadway S$ 
SOUTH SAN FRANCISCO, CALIF., 313 Corey Way | 
LOS ANGELES 57, CALIF., 2305 W. Beverly Bivd. | Name 
FORT WORTH 1, TEXAS, 1400 Hendersor 

| Company 

| 

| 


Address 





Acetate Sheeting 


by JOSEPH DAVIS PLASTICS CO. helps sell many hardware products 

by creating impulse sales through effective visual packaging. 

In addition, this type of blister pack gives the buyer the advantage of 
examining the product as to size, suitability, etc. without disturbing the package. 
That is why Contour Packaging Corp. of Philadelphia chose JODA 

crystal clear acetate to package hollow wall fasteners for 

the Molly Corporation, Reading, Pa 


JODA extruded acetate sheets, rolls and film in all gauges — transparent, 
translucent or opaque — are excellent for vacuum forming. Why not 


investigate the advantages of JODA acetate and see for yourself how it can 
help solve your packaging problems? 


JOSEPH DAVIS PLASTICS CO. “%227:"" o.. 


Kearny, N. J N.Y. BArclay 7-642] 
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SINCLAIR 
Propylene 


Quality—99+% Purity 
Quantity—Commercially Available 








The purity of Sinclair propylene is very nearly perfect. 
The removal of harmful innpurities permits polymeriza- 
tion and other reactions without the danger of catalyst 
poisoning or troublesome side-reactions. 


Sinclair, the only commercial U.S. producer of this high- 


TYPICAL TESTS 


MONO-OLEFINS 
Propylene (wt.%) 
Other . 


PARAFFINS 
Ethane 
Propane 


NON-HYDROCARBONS 
Oxygen 
Nitrogen 
Carbon dioxide 
Water 
Sulfur 
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purity raw material, can make prompt shipments of your 
propylene requirements—in cylinders, transport trucks or 
tank cars—direct from Sinclair’s Marcus Hook, Pa., plant. 


Take advantage of this new high-purity product. Write 
or call for complete information and samples. 


SINCLAIR 


Petrochemicals, Inc. 


Subsidiary of Sinclair Oil Corporation 
600 Fifth Avenue, New York 20, N. Y. 
155 N. Wacker Drive, Chicago 6, III. 





HERE’S 

HOW 

COATERS, 

FILM CASTERS, 

ADHESIVE 

MANUFACTURERS 
CAN... 


DIFFUSION & EVAPORATION RATE 
(as grams /hour /unit film area @ 25°C.) 


RATIO 
MEK THE THF/MEK 
PVC Film 
Unplasticized 0.113 0.223 2.0 


PVC Film 
Plasticized 0.191 0.350 1.8 


“Soran” Film 0.053 0.208 3.9 
TO tn 


The two containers above were filled with equal volumes of THF (left) 
and methyl ethyl ketone (right). Each was covered with a PVC film 
and allowed to stand for an equal period. Results show THF diffuses 


through and evaporates from PVC films about twice as fast as MEK. 


Save money, improve 


THF HAS HIGH SOLVENT POWER 

Even the highest molecular weight polyvinyl chloride res- 
ins dissolve readily at room temperature in Du Pont tetra- 
hydrofuran—resins that are practically insoluble in other 
industrial solvents. High solids solutions at workable vis- 
cosities can be prepared, enabling users to take full ad- 
vantage of the superior properties offered by such resins. 
RESULT: More durable vinyl coatings and films with im- 


proved resistance to abrasion, soil and chemical attack. Bet- 
ter adhesive formulations to promote higher bond strengths. 


with Du Pont 


THF HAS FAST DIFFUSION & EVAPORATION RATES 
Du Pont tetrahydrofuran diffuses and evaporates more 
rapidly than a wide range of other commonly used resin 
solvents... up to 2 times as fast as ketone solvents (see 
above). Drying cycles are reduced, as are problems with 
residual solvent in coatings and films. 


RESULT: Coating and film casting machines can be run up 
to 2 times faster—you can produce the same work in half 
the time. Quality is improved, no tacky surfaces. Adhesives 
set much quicker. 


Du Pont tetrahydrofuran is available in 55-ga/lon drums, 
tank-wagon, and tank-car quantities. Orders may be placed with Du Pont's 
nearest Electrochemicals Department District Office. 





Baltimore 2, Md. 
Boston, Mass. 
Charlotte 1, N.C. 
Chicago 46, Ii! 


321 Falisway 

45 Fourth Ave., Waltham 54, Mass. 
427 W. Fourth St. 

7250 N. Cicero Ave., Lincolnwood 


Cincinnati 2, Ohio 
Cleveland 20, Ohio 
Dallas 21, Texas 
Detroit 35, Mich. 





DISTRICT OFFICES 


Los Angeles, Calif. . P.0. Box 70, Ei Monte, Calif. 
New York 1,N.Y.... e- 350 Fifth Avenue 
Phila., Pa. 308 E. Lancaster Ave., Wynnewood, Pa. 
San Francisco 24, Calif. 1485 Bayshore Bivd. 


2412 Carew Tower 
11900 Shaker Bivd. 
8510 Ambassador Row 
13000 W. Seven Mile Rd 








VISCOSITY —CENTIPOISES at 25°C. 


ot’ 


VISCOSITY— CONCENTRATION 
RELATIONSHIPS FOR VARIOUS RESINS 
IN TETRAHYDROFURAN 


2s 35 
RESIN CONCENTRATION, % 


THF dissolves more PVC resin at room temperature than other solvents “Bakelite” —TM Union Carbide & Carbon Corp. 
The chart above shows th: high percentage of various PVC resins which Geon” —TM B. F. Goodrich Chem. Co. 
can be dissolved in tetrahydrofuran. 


vinyl product quality 


Tetrahydrofuran (THF) 


THF IS EASILY RECOVERED THF PROPERTIES 


Up to 95% of tetrahydrofuran throughput can be re- ps page ao eckson may 
covered from coating, printing and film casting operations. Molecular weight 72.10 
‘ . . . Freezing point -108.52°C. 
Standard carbon adsorption units constructed of ordinary Selling range 6s5°-67°C. 
steel can be used to recover THF, whereas stainless steel ecm lyri of tll lig —- 
: : ; Weight, Ib. /gal. (20°C.) bai dne cance eae 
equipment is necessary for recovery of many other solvents. Flash point 6°F. 
(Tag closed cup) 
RESULT: You are assured of minimum solvent loss—low Vapor pressure, mm Hg. at: 

* ope puniiaideds : ee 15°C 114 45°C 385 
recovery cost. Most existing systems can be modified easily pets pe I noe 
and economically to recover THF. 35°C 263 65°C : 760 
Surface tension, dynes/cm. (25°C.) 26.4 
Solubility. .Miscible with water, soluble in most organic solvents 


Use THF to get greater savings and improved quality for all your vinyl products 
whether they be coatings, films or adhesives. We'll be glad to work with you in de- 
veloping your particular application for this remarkable solvent. For more informa- 
tion on THF, just drop a line to Du Pont at the address below: 





E. Il. DU PONT DE NEMOURS & CO. (INC.) 
ELECTROCHEMICALS DEPARTMENT 
CHLORINE PRODUCTS DIVISION 
WILMINGTON 98, DELAWARE 


Better Things for Better Living 
... through Chemistry 


REG. U.S. PaT. OFF. 
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Fabric takes to the air 
in giant Aerocap Balloon 


Recently developed by the Mechanical Division of Gen- 
eral Mills, a huge balloon made of impregnated fabric 
now provides a practical means for establishing captive 
aerial platforms for scientific equipment. Designed for 
stability and durability under adverse weather conditions, 
these amazing Aerocaps—the largest of which can lift up 
to 15,000 pounds — have been used in atomic weapons 
testing and in elevating radar antennas, acoustical meas- 
uring devices and other scientific instrumentation. 


The fabric that meets the rugged requirements of this 
revolutionary development is Wellington Sears nylon, one 
of many base fabrics engineered for specific jobs of all 
kinds . . . for laminating, coating and rubberizing. 

Wellington Sears has been supplying fabrics to indus- 
try for more than a century. Why not take advantage of 
this experience for help in your own fabric applications. 
Write today for your copy of a free illustrated booklet, 
“Fabrics Plus.” Address Dept. K-12. 


WELLINGTON SEARS @: 


FIRST In Fabrics For Industry 


For Coated Materials, High and Low Pressure Laminates, and other Reinforced Plastic Products 
Wellington Sears Company, 111 West 40th Street, New York 18, N.Y. + Akron Atlanta « Boston « Chicago « Dallas « Detroit « Los Angeles « Philadelphia » San Francisco 
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Packaging Notes 


A handy polyethylene pump for inflat- 
able items has been marketed by a Cal- 
ifornia manufacturer of air matresses 
and beach toys. 


The pump consists of an open poly- 
ethylene bag with a reinforced hole at 
one lower corner. The polyethylene 
pump is used by attaching it to the 
valve of the inflatable item, and fluffing 
the bag open. Then the top is closed by 
rolling it. Finally, the bag is squeezed 
down and rolled to force the air from 
it into the inflatable item. 


Compact First Aid Kits of Polyethylene 
are being marketed. The inexpensive 
kits are specially designed for marine 
use, but outlast metal containers any 
place where corrosion is a problem. The 
kits are water, rust, and mildew proof. 
They also float. The kits are available 
in two sizes and contain bandages, 
tapes, ointments, and scissors normally 
found in first aid kits. 


Wholesale jewelers use polyethylene bags 
to ship their merchandise. The tough 
polyethylene bags not only give better 
inspection advantages but they also 
eliminate heavy returns of jewelry for- 
merly scratched in shipping. 


Use of a heat-sealed strip of polyethylene 
has greatly reduced the difficulty of 
opening sealed polyethylene bags. This 
application of polyethylene is now being 
used by a cake mix producer for easy 
opening of his package’s inner bag. 

A % inch strip of polyethylene is 
welded along the width of one side of 
the bag by a thin line of heat-sealing. 
It runs 1 inch below the top of the bag 
and extends \% inch from each edge of 
the bag. When the free end of the strip 
is pulled, the polyethylene bag tears 
with it along the heat-seal line. 





DO YOU HAVE a new polyethylene packaging 
development you'd like the industry to know about? 
Make it rowtine to send your information on new 
developments to U.S.1. POLYETHYLENE NEWS. 
Address the Editor, 
U.S.1. POLYETHYLENE NEWS, U. S. Industrial 
Chemicals Co., Division of National Distillers and 
Chemical Corp., 99 Park Avenue, New York 16, N.Y. 














New U.S.I. Technique Improves Optical 
Properties of Blown Polyethylene Tubing 


Annealing Chamber Increases Light Transmittance, Reduces Haze 


The U.S.I. Polymer Service Laboratory has developed an annealing 
chamber or “chimney” technique which results in significant improve- 
ment in clarity and gloss of blown polyethylene tubing, with practically 





Polyethylene “Socks” Used 
in Causeway Construction 


A causeway between Miami and 
Miami Beach will consist of a number 
of bridges connecting a series of man- 
made bulkheaded sand islands. The com- 
pany building the causeway has found 
a unique construction use for poly- 
ethylene film “socks.” 

When the sheetpiles that form the 
bulkheads for the man-made islands are 
in place, the top pockets or slots be- 
tween adjacent piles are grouted with 
mortar to make the wall absolutely tight 
and prevent loss of sand fill. To prevent 
leakage of mortar in this operation and 
to save time in building forms, the con- 
tractor devised polyethylene “socks” 
that fit in the slots to be filled. 

A small amount of mortar is placed 
in the bottom of the “sock.” The sock 
or bag is then allowed to sink into place 
in the slot and the rest of the mortar 
is then poured into it. The method is de- 
scribed as an efficient and effective way 
to seal joints in precast concrete struc- 
tures, whether in water or in the dry. 





Polyethylene is Vacuum 
Formed on Planting Pots 


A midwest company has developed a 
process for vacuum forming 1 mil poly- 
ethylene film around peat moss planting 
pots. 

The pots, which are used to start 
flowers, vegetables and nursery stock of 
all types, shorten the plants’ growing 
period, and at the 
same time, im- 
prove their qual- 
ity. 

This vacuum 
forming of poly- 
ethylene has 
significantly im- 
proved the pots’ § 
strength by in- 
creasing their re- 
sistance to water 
damage. The polyethylene jacket in- 
sures a constant supply of water for 
the plant in the pot. When the plant 
and its pot are ready to be put in the 
ground, the polyethylene film strips off 
easily. 

These pots, now being field tested ex- 
tensively by greenhouses and commer- 
cial growers, are molded by drying peat 
moss paper slurry. The polyethylene 
film is then vacuum-mated to them. 


Photo courtesy 
A. O. Reynolds Co., 


Lebanon, Indiana 





no sacrifice of physical strength. The 
method, involves installation of a cham- 
ber which encloses the blown tubing 
between extruder die and air ring. 


Polyethylene tubing has improved clarity and 
gloss when produced with new U.S.I. annealing 
chamber technique. Close-up view shows “‘chim- 


“ 


ney” in place between extruder and air ring. 


Unit is easy to install 


The chimney may be made of wood, 
glass or insulated metal. It should be 
constructed in two sections or hinged to 
permit installation during extrusion... 
thus eliminating need for rupturing the 
“bubble” when threading film through 
the annealing chamber. 

Height of chimney is an important 
factor. Optimum results are usually ob- 
tained with a 6 to 10” chimney height. 
While ratio of chimney diameter to die 
diameter is not critical, it should be held 
between 2:1 and 3:1. For example: a 
3” die would require a 6 to 9” chimney 
diameter. 


An evaluation of PETROTHENE P-200- 
25 resin using this technique revealed: 


Optical No ig 
Property Chimney Chimney 


Transmittance 30% 10% 
Gloss 7% 11% 
Haze 11% 4% 


No significant change was noted in 
impact strength. Elmendorf tear tests 
showed that a directional strength bal- 
ance was brought about by adding the 
chimney. Tear values increased in the 
transverse direction and decreased in 
the machine direction. Yield, break and 
elongation were essentially unchanged. 

Work on this new technique is con- 
tinuing at the U.S.I. Polymer Service 
Laboratory, where your inquiries are 
always welcomed. If you have special 
problems, U.S.I. engineers will gladly 
offer their assistance. You are also in- 
vited to write for a Technical Data 
Sheet describing the new process. 





POLYETHYLENE 
PROCESSING TIPS 


Vol. IV, No. 6 


PROPERTIES THAT AFFECT 
GREASEPROOFNESS OF POLYETHYLENE 
COATINGS 


As used in the paper coating industry, the term 
greaseproofness generally refers to conformity 
of a polyethylene coating with Military Specifi- 
cation MIL-B-121A. This specification defines 
the grease resistance of polyethylene-coated 
paper used to package material which is grease- 
coated for long-term storage. 

Under this specification, greaseproofness is 
tested by measuring the resistance of polyethyl- 
ene-coated paper to a turpentine solution of a 
dyed grease. Test conditions require 24 hours 
exposure to the solution at a specified tempera- 
ture and relative humidity. To meet the specifi- 
cation, all samples tested must be free of dye 
coior on the uncoated side of the paper at the con- 
clusion of the test period. 

Although this specification was drawn up to 
satisfy the stringent requirements of military 
applications, it is also employed to define the 
grease resistance of polyethylene-coated paper 
to be used for industrial and food applications. 
However, there are many cases where the require- 
ments of MIL-B-121A may be reduced and still 
be entirely satisfactory. How far these require- 
ments may be lowered can best be determined 
through actual tests with the item to be packaged. 


Importance of Resin Density and Melt index 
One resin property having an important effect 
on the greaseproofness of a coating is density. 
Generally, as resin density is increased from 
0.915 to 0.930 and higher, the grease resistance 
of a polyethylene coating of a given weight im- 
proves considerably, as shown graphically in 
Chart 1. Polyethylene permeability to gases and 
liquids is similarly affected by density, as previ- 
ously discussed in this series (U.S.I. Polyethyl- 
ene Processing Tips, Vol. II, No. 2, and Vol. IV, 
No. 3). This is to be expected since greaseproof- 
ness is one aspect of permeability. 


—GREASE PROOFNESS > 
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Melt index also influences greaseproofness, 
decreasing melt index resulting in improved 
grease resistance. However, melt index has less 


of an effect than density. Chart 2 shows this 
relationship. 
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Balancing of Effects 


But the paper coater seeking to produce grease- 
resistant polyethylene coatings cannot consider 
the effects of density and melt index on grease 
permeability alone. He must also consider the 
influence of these properties on the economical 
operation of his equipment. Such problems as 
increasing neck-in and curl resulting from the use 
of higher-density resins must be evaluated before 
selecting a resin for a given application. 


Influence of Coating Weight 
Greaseproofness of the finished sheet also depends 
on the weight of the polyethylene coating applied 
to the substrate. The greater the coating weight 
or thickness, the better the grease resistance. With 
a thicker coating or a resin of higher density, the 
likelihood of individual paper fibers fracturing 
the film surface during coating is reduced. With 
very heavy coatings, however, curl is increased 
and slower speeds are required. 

What Type of Coating? 

Theoretically, a heavy enough coating of any 
polyethylene resin will produce a sheet which 
will pass MIL-B-121A. But from a practical 
standpoint, the lowest coating weight which gives 
the most coverage per pound of polyethylene is 
an obvious ideal. This can be accomplished by 
selecting the highest-density resin which has good 
processibility, acceptable adhesion, and reason- 
able neck-in, and permits high operating speeds. 

Economical coatings meeting MIL-B-121A re- 
quirements can be produced with PETROTHENE® 
coating-series resins. These resins usually yield 
a proper balance of properties wherever grease- 
proofness is the primary objective. Where other 
objectives are predominant, U.S.I. Technical 
Service Engineers will be glad to recommend the 
proper resin for your application, They'll also 
work with you on any processing problems you 


have. 
USTRIAL CHEMICALS CO. 
Division of National Distillers ond Chemical Corp. 


99 Park Ave., New York 16, N.Y. 
Branches in principal cities 
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Why Gilbert Plastics 


Uses Reed-Prentice 


Injection Machines Exclusively. .. 


““Reed-Prentice gives us top performance and dependability,” 
says Mr. Peter Preuss, Vice President of Gilbert Plastics in 
Kenilworth, New Jersey. “These REED presses help us get 
the jump on competition and have helped make Gilbert the 
largest manufacturer of tomato boats and berry baskets in 
the country. We’ve found through experience that Reed- 
Prentice machines can be counted on to deliver the high 
quality products we insist on here at Gilbert. REED machines 
have done more than their share toward building our repu- 
tation and growth.” 

Reed-Prentice injection machines can do the same rugged, de- 
pendable job for any molder who wants better, faster molding. 
REED engineering brings you the most advanced features in injec- 
tion molding . . . machines designed for today’s need with the 
capacity to handle future requirements as well. For example in the 
full REED line, you'll find these exclusive features: 

Low pressure die closing mechanism assures complete protection 
in automatic molding. 

Hydraulic die space adjustment allows faster, easier mold setup. 
Centralized controls put all controls at operator's fingertips. 
Adjustable stroke offers greater flexibility, increases injection 
capacity. 

For complete information and specifications on the full REED 
line of injection molding machines, call your nearest REED Sales 
Engineer today. 


Above, one of the REED machines running the tomato boat on 
automatic operation. Below, is the finished product over-wrapped 
and ready for market. 


REED-PRENTICE 


EAST LONGMEADOW, MASSACHUSETTS 


BRANCH OFFICES: NEW YORK + CHICAGO + BUFFALO -+ 
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PACKAGE 


MACHINERY COMPANY 


division of 


DAYTON + DEARBORN «+ KANSAS CITY + LOS ANGELES 





Cumberland 


“Stair-Step” 
DICING 


MACHINE 


PART OF THE COMPLETE LINE OF CUMBERLAND PELLETIZERS, 
BESIDE THE PRESS AND CENTRAL GRANULATING MACHINES, 
DICERS, CHOPPERS AND PRE-BREAKERS 


LARGE THROAT 
GRANULATORS 


Minimum floor area needed. 
Five new throat sizes available. 
7” x10” ,81/,"x12” , BY," x16", 
12”x16”,12”x20”. 


CUMBERLAND 
ad 3 S - 4), ic 
MACHINE 


New feed roll mechanism pro- 
vides better control of extruded 
strands of plastic materials. 
Cuts cubes or pellets 1/32” to 
1/2”. 14” and 24” openings. 





Ojibeslel-saehelel 


PERFECT RESULTS Exclusive 45 feed pro- 
duces perfect cubes or rectangle pellets in sizes 4,” to 1” 
in one severing operation — rotor knives cutting against 
one stationary knife. 


VERSATILITY Dices wide range of extruded or 
milled thermoplastic ribbon, or sheet stock. TWO stand- 
ard sizes to accommodate 7” or 14” stock. Special sizes 
built to order. 


QUALITY CONSTRUCTION Ruggedly built. 
All surfaces contacting plastics materials are of corro- 
sion resistant metals, stainless steel or chromium plated. 


Watch for future ads featuring other outstanding Cum- 
berland machines, and write for Bulletin 590. 


DEPT. 1-- BOX 216, PROVIDENCE 1, RHODE ISLAND 


Direct factory engineering assistance available 
throughout North America from sales offices in 
Providence, New York, Cleveland, Chicago and Los Angeles 


ae lelio il tai) ieBiote) i724.) Al, lon FOREIGN LICENSEE BURTONWOOD ENGINEERING COMPANY, LTD. 
Burtonwood, Warrington, Lancashire, England 
Sole Manufacturers and Distributors outside North and South America 
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the 
imagination 


is 


yours... * 








the 
quality 
molding — 
compound 


is 
Gering! 


You give your produtt Form and Function! 
Quality is assured by teaming up with 
competitively priced Gering Thermoplastics. 
They perform as you specify—exact in color, 
flow and physical properties. Whatever 

your needs (including flame-retardant 
formulations), Gering offers a complete 
range of superior plastic compounds— 

for extrusion and injection molding! 


Write today for the cost-saving facts. 


Polyethylene - Polypropylene + Vinyl - G 4] Pe G 
Polystyrene + Styrene Copolymers + Acetate + Nylon + Acrylic « Butyrate 


GERING PLASTICS division of STUDEBAKER-PACKARD CORP. 
Cable Address: GERING TWX Cranford, N. J. 137 Kenilworth, W. }. 


Sales Offices: 5143 Diversey Ave., Chicago 39, Ill. * 1115 Larchwood Rd., Mansfield, Ohio * 216 Wild Ave., Cuyahoga Falis, Ohio * 103 Holden St., Holden, Mass. 


1 - 2 and the job is through! 


This is the LEMBO TOP COATING MACHINE 
shown here turning out beautiful, 
super-durable upholstery for America’s 
automobile manufacturers. The flawless, high 
speed operation color coats at the 
number-one station and top coats at 
number-two. Costs of processing unsupported 
or supported films are reduced thanks 
to Lembo time and labor-saving 

features like these . 


LEMBO 


MACHINE WORKS, INCORPORATED 


Paterson 4, New Jersey — LAmbert 5-5555 


248 East 17th Street 


Cable Address: Lemco, Paterson 


Mfrs. PRESSES EMBOSSERS LAMINATORS 


is 


Heat and air circulation maintained between impressions. 
High temperature oven sets coatings. 

Tachometers at all critical work stations for stress-saving 
mechanical coordination. 

Equipped with choice of selective power or conventional drives 
Available with hydraulic printing nip pressures to permit 
simultaneous backing away of all nips. 

Indexing units allow printing of narrower width film with 
simple indexing of impression roller. 

New variable tension controller and aluminum slat expanders, 
also available as optional equipment 


LEMBO AIR-BORNE SERVICE 
Private fleet speeds our engineers 
and field service experts to you. 


| 
| 
| 
| 
| 
| 
| 
| 


There is only one Lembo Machine! Be cautious of ‘‘Lembo-type”’ imitation 
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STERLING 


The Sterling Extruder is the product of sound engineering principles. But more than that it is a 
product that only long experience in the plastic industry could have made possible. These two 
factors are the key to Sterling’s superior performance on the floor. Sterlings are available in 
sizes of 142”, 2”, 242”, 342”, 4%” and 6” with L/D ratios of 15:1, 21:1, 24:1 or 30:1. Also avail- 
able are completely packaged units and installations for the production of tubing, film, sheeting, 
rods and shapes, and for compounding, coloring and laminating from a complete range of ther- 
moplastic materials. For complete details, write today directly to Mr. L. D. Yokana, President, 
Sterling Extruder Corporation, 1112 Baltimore Avenue, Linden, New Jersey. WAbash 5-3908. 


PERFORMANCE 


4%” STERLING EXTRUDER. 21:1 L/D 


2” STERLING EXTRUDER. 21:1 L/D 


2%” STERLING EXTRUDER. 21:1 L/D 


Sa STERLING ExTRUDERS — “Designed by plastics men for plastics men” 


DECEMBER 1959 





- MUEHLSTE/IN S$ 
MODULENE 7 


~« SUPER MODULENE 


(VIRGIN POLYETHYLENE) 


DELIVER THESE ADVANTAGES: *¢ IMPROVED HEAT RESISTANCE 
e INCREASED TENSILE STRENGTH e¢ GREATER RIGIDITY 
* GOOD CHEMICAL RESISTANCE e LOW PERMEABILITY 


*MFG. BY KOPPERS COMPANY, INC. 


“ MUEHLSTEIN <= 


60 EAST 42nd STREET NEW YORK 17, N.Y 


REGIONAL OFFICES: AKRON + BOSTON + CHICAGO + LOS ANGELES * TORONTO + LONDON 


WAREHOUSES: AKRON + BOSTON + CHICAGO + INDIANAPOLIS + JERSEY CITY » LOS ANGELES 
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SPECIFICATIONS 


r 





200-P-28 





Materia! injected 
Per Cycle (oz. max.) 





Clamp Tonnage 





Capacity tfos./hr. 





Moid Space (in. max.) 





Daylight (in.) 





Box Removed tn) 





Mold Thickness (min. 
Without Spacer-in.) 





Stroke (in.) 





Rate of injection 
(cu. in./min.) 





Horsepower 
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FOR MOLDERS WHO 
TACKLE THE TOUGH JOBS! 


With H-P-M’s New 28 Oz. Preplasticizers, 
Results Have Been Amazing 


Concerned about tough molding jobs? Take a look 
at these new HPMs. Critical field tests, laboratory 
die try-outs, every trial to date has resulted in 
enthusiastic acceptance of these machines. Using 
polyproplyene, acrylic and many other thermo- 
plastic materials, results have been outstanding. One 
molder said, “This type of machine opens a new 
era in molding tough jobs.” They’re extremely fast 
and have plenty of plasticizing capacity for molding 
on minimum cycles. Their high rate of injection, 
plus more than ample clamp tonnage assures more, 
and better quality, parts. With accurate shot con- 
trol every part weighs the same. Yes, these new 
H-P-Ms really have what it takes. It will pay you 
to see them before you buy. Send, today, for com- 
plete information. 
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mammoth expansion creates the world’s 
largest synthetic rubber plant 


Designed by Blaw-Knox, this $10 million expansion you with your plans for erection, expansion or mod- 
boosts capacity at Goodyear’s Houston synthetic ernization of your plant, contact Blaw-Knox. 
rubber plant to 220,000 long tons a year. With this 

50°% increase in output, this plant becomes the 
world’s largest single producer of dry type syn- 
thetic rubber. 

Goodyear and Blaw-Knox have been doing big 
things together for over fifteen years—from Good- 
year’s first monomer purification facilities to the 
current construction of the first synthetic rubber 
plant in Great Britain.* 

Repeat business in many diversified fields occurs 
regularly at Blaw-Knox. But this kind of continuous 
endorsement is not easily earned. It takes solid 
engineering skill and broad technical experience to 
assure results that win future assignments. 

To see how this endorsed know-how can help 


— , 
-- ~ 2 


Two lines of reactors—each containing 11-5,000 gallon reactors along 
*A facility owned in part by Goodyear Tire & Rubber Co. (Great Britain), Ltd. with three stripping columns form the heart of new plant expansion. 


WWM BLAW-KNOX COMPANY 


Chemical Plants Division - Pittsburgh, Pennsylvania 
Branch offices: New York * Haddon Heights, N. J. 
Washington, D.C. * Birmingham * Chicago * San Francisco 
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IF PHENOLICS CAN DO IT, 





99 is00'0 OC 


Just a fingerprint—yet the amount of salt deposited by it is enormous 
compared to the infinitesimal (less-than-one-part-pier-million) chloride con- 
tent a modern electrolytic capacitor can tolerate. When the chloride limit 
is exceeded, even slightly, corrosion begins. 

‘‘Maintaining this extremely low level,’’ cautions P. R. Mallory & Co., 
Inc., one of the country’s leading producers of capacitors, “calls for a great 
deal of cooperation between our material suppliers and our handling 
methods...” 

The problem presented to Plenco by Mallory engineers was thus precise 
and challenging: Provide a phenolic compound for the molding of capacitor 
casings that is within one part per million chloride-free. In addition, other 
vital requirements for the plastic cases demanded minimum moisture 
absorption, dimensional stability and maximum heat resistance. 

Special needs in a special combination. A challenge that was met in 
typical Plenco fashion. By adhering to uncompromising standards of re- 
search and quality manufacture, Plenco engineers created a custom- 
designed formulation that ideally answers the exacting Mallory specifica- 
tions. Result: Mallory Plastic Case Electrolytic AC Capacitors—virtually 
100% chemically pure—are as failureproof as electronics science and ad- 
vanced phenolics engineering can make them. Capacitors that are out- 
standing for dependability in their countless applications, and are recog- 
nized to be the standard of the industry. 

Through a broad background of specialized knowledge and success- 
tested experience, as well as an extensive selection of general and special- 
purpose phenolic molding compounds, Plenco contributes importantly to 
many industries. We’d like the opportunity to demonstrate that to you. 
Call us for consultation at any time. 


LENCO 


PHENOLIC MOLDING COMPOUNDS 


. already made or specially made 


PLASTICS ENGINEERING COMPANY 
SHEBOYGAN, WISCONSIN 
Serving the plastics industry in the manufacture of high grade phenolic molding compounds, industrial resins and coating resins. 
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...you can make POLYETHER FOAMS 
that are SELF-EXTINGUISHING 


Now, at the same cost as ordinary poly- 


Major Applications 





High and Low Temperature 
Insulation 
refrigerators 
air conditioners 
piping 
Flotation Equipment 
and Installations 
boats 
aircraft 


Core Materials 
building panels 
doors 


Encapsulation 


Write for complete information. 


ether prepolymers, Pelron brings you 
Resin #9665—a resin from which you 
can make rigid foams that are fully 
self-extinguishing or even totally non- 


: ! 
burning! 


Polyether #9665 requires no additives 
to give it its unique freedom from 
fire hazard. It is self-extinguishing be- 
cause of its internal molecular nature. 
And, it is as easy to use as any regu- 


lar polyether prepolymer, demanding 


no stirring as is the case with poly- 
ethers depending on various additives 


for self-extinguishing characteristics. 


Flame impingement merely causes 
charring — with a complete absence of 
dangerously dripping, sputtering hot 


materials. 


Suitable for both free-foaming and 
molded applications, #9665 can be con- 
trolled to yield foams ranging from 1.8 


Ibs./cu. ft. upwards, 


PELRON CORPORATION 


MODERN PLASTICS 





TOUR PRODUCTS 
GAN NOW BE 


ERM PROOFED | 
PERMANENTLY: 


WITH GOROBEK 





The big difference in Foster Grant resin... 


40 YEARS of Successful Plastics Experience 


Foster Grant is one leading plastics producer that has never lost the 
ability to understand molders’ problems. This is because Foster Grant 
entered the plastics business in 1919 both as a raw material customer and 
as a manufacturer of end products. 


Through the years, Foster Grant has been successful at merchandising, 
mold design and machine building. In fact, in 1931, it was Foster Grant 
who introduced the first successful injection molding machine to America. 


In the plastics industry, Foster Grant alone offers a quality line of 
resins “production tested” in its own molding facilities— many of them 
pioneered by its own engineers. 


The value of this lifetime of successful, first-hand 
plastics experience is yours to draw on when you mold 
with Foster Grant resins. 


Yi P ; 
Phatiea, Pras FOSTER GRANT 


LEOMINSTER, MASS. 


Sales Offices: Chicago 
Detroit « New York 

and strategically located 
warehouses 


Plants: Leominster, Mass. 
Baton Rouge, La. 
Manchester, N. H. 


Also distributed by: 

H. Muehistein & Co., Inc. 
60 East 42nd Street, 
New York 17, N. Y. 


Branch offices 

and warehouses: 
Akron, Boston, Chicago, 
Cleveland, Jersey City, 
Los Angeles 





Manufacturers of Fostarene* Polystyrene « Fosta* Nylons Fosta Tuf-Flex® Impact Polystyrene 
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Looking for vinyl! resins with “plus” properties ? 


Look to PLIOVIC by Goopsy EAR 


ave STEREO 
ORIGINAL BROADWAY CASI » 


WANT TO IMPROVE 
THE AUDIO OF STEREO? 


: Pliovic has proved its ability 
wan “Se strengthen stereo record 
. = jJrooves and enhance 


y UN ashi 
g “PRESTON ' 


BARBARA COOK: DA 
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NEED A CLEARLY SUPERIOR 
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pounding and processing 
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For more sales-building Pecos 
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ideas with Pliovic — "i 
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Pliovic family 


with 


more “‘plus”’ 


values for you 


Priovic S50 —a low molecular weight straight PVC 
resin with the inherent toughness of PVC resins but 
with flow characteristics comparable to the copoly- 
mers. Now being used in stereo record compounds. 


Piiovic S70 —a general purpose, medium viscosity 
PVC resin. Well suited for applications requiring max- 
imum flow, sparkling clarity and moderate processing 
temperatures 

PLiovic AO—a copolymer PVC dispersion resin, avail- 
able in three paste viscosity grades. In plastisol formu- 
lations, it offers gradual gel properties that begin at 
relatively low mold temperature. 

Ptiovic DB9OV —a high molecular weight PVC dry 
blending resin. Provides free-flowing dry blends, uni- 


form fluxing rate and smooth, homogeneous vinyl 
products 


Goodyear Chemical Division Field Offices 


PLiovic DB80V — offers the same quality features as 
DB9OV, but has lower molecular weight. Can be fluxed 
at temperatures 5 to 10 degrees lower. 


PLiovic EDB90V — a dry blending resin on the resin 
interchangeability list of Underwriters’ Laboratories 
Inc. This high-purity PVC flows freely, disperses read- 
ily—can be fed right into extrusion equipment. 


Blends of PLiovic resins offer such advantages as 
smaller concentrations of plasticizer, closer control 
of plastisol flow and fusion over a complete range of 
hardness. 


More information and complete technical assistance 
on all PLiovic resins are yours for the asking. Simply 
call the Goodyear Chemical Division Field Office near- 
est you. 


ATLANTA, GEORGIA 
2755 Piedmont Road, N. E. 
Phone: Cedar 7-4611 


CHICAGO, ILLINOIS 
141 West Ohio Street 
Phone: Michigan 2-8800 


EAST HARTFORD, CONNECTICUT 
160 Goodwin Street 

East Hartford 

Phone: Butler 9-3424 


HOUSTON, TEXAS 


MINNEAPOLIS, MINNESOTA 
418 Stinson Boulevard 
Phone: Sterling 9-3551 


PORTLAND, OREGON 
2720 N. W. 35th Avenue 
Phone: Capitol 6-2951 
CLEVELAND, OHIO 
18901 Five Points Road 
P.O. Box 326 5544 Armour Drive 
Berea, Ohio P.O. Box 1678 
Phone: Clearwater 2-3000 Phone: Walnut 3-5541 
DETROIT, MICHIGAN 


6500 Mt. Elliott Avenue 
Phone: Edison 3-1161 Phone: Walnut 1-7900 


BOSTON, MASSACHUSETTS 


66 B Street 


ST. LOUIS, MISSOURI 
8544 Page Boulevard 
Phone: Harrison 9-4000 


NEW YORK, NEW YORK 
400 Park Avenue 
Phone: Plaza 1-6000 


Needham Heights 


Phone: H rest 4-3900 


SAN FRANCISCO, CALIFORNIA 
PHILADELPHIA, PENNSYLVANIA 1717 Harrison Street 
2750 North Broad Street P. 0. Box 648 
Phone: Baldwin 8-8500 Phone: Underhill 1-3773 


CHARLOTTE, NORTH CAROLINA 
929 Jay Street 


LOS ANGELES, CALIFORNIA 
6666 East Washington Boulevard 
Phone: Raymond 3-3611 


OR—WRITE TODAY for latest Tech Book Bulletins on PLIovic to 
Goodyear, Chemical Division, Dept. L-9422, Akron 16, Ohio. 


GOOD YEAR 


CHEMICAL DIVISION 


Akron, Ot 





BLOW MOLDING 
F AG 


nosco’s “can do” engineering is why 


Nosco’s latest expansion is headline news for the user of blow molded products. After today, 
practical engineering will support your projects. It has been four years since our injection 
molding customers asked us to devote our “Can Do” engineering and production skills to 


blow molding. Four years of technical analysis and planning to correct prevalent deficiencies. 


what engineered blow molding means to you 


@ Balanced Wall Thickness @ Low Tooling-up Cost 
@ Statistical Quality Control @ Broad Materials Selection 


For 23 years, Nosco “Can Do” has meant improved 
quality and craftsmanship in injection molding. Now 
these same high caliber engineering and production 
skills —plus Nosco’s industry —leading finishing depart- 
ment — will benefit the user of blow molding services. 
There’s a Nosco representative near you. He is com- 
petent to show you how Nosco’s experience will benefit 
your products. Or contact us direct. 


NOSCO plastics, inc. ° erie 5, Pa. One of the world’s great injection molders. 
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Feathers are fine for a penguin. But for 
countless man-made products, from refrigerators to 
building panels, today’s polyether-based urethane 
foams are proving to be the most practical choice 
of many insulating materials—natural or synthetic. 

Reasons: Polyether-based foams of all types, 
from flexible to rigid, combine strength and light 
weight with excellent thermal insulation properties. 
They can be foamed in place. They are low in cost. 
And thev have supe rior aging properties. 

As a pioneer in the development of urethane- 
grade polyethers that helped make this wider range 
of desirabl prope rties possible, W vandotte has 
both the technical background and the products to 
assist you in getting the specific combination of 
properties you need for your foam application. 
Write, stating your requirements, and we'll furnish 
samples of appropriate materials and _ pertinent 
data W yandotte Chemicals Corporation, Dept. 
803-P, Wyandotte, Mich. Offices in principal cities. 


{ 


HOW CAN I DEVELOP 
A FOAM THAT 
INSULATES THAT WELL? 


WHY NOT 
ASK WYANDOTTE? 
THEY KNOW A LOT ABOUT 
URETHANE FOAMS! 








Improve your formulation with 
Wyandotte’s urethane-foam raw materials 


PLURONIC Polyols —A series of related difunctional 
block-polymers terminating in primary hydroxyl groups 
possessing increased reactivity in polyurethane formulations 
PLURACOL® P Diols— A series of polypropylene glycols 
which impart excellent resilience and strength properties 
to flexible foams 

PLURACOL TP Triols The lower members of this new 
series are excellent for the production of rigid foams 
TETRONIC® Polyols — Tetra-functional series of poly- 
ethers for improved resilience and moldability 
QUADROL® —A very reactive cross-linking agent and 
catalyst a solvent for fluorinated hydrocarbons used 
as blowing agents in foams. 

DHP-MP —A chemically reactive amine catalyst with 


extremely low odor. 








MICHIGAN ALKALI DIVISION 
PACING PROGRESS WITH CREATIVE CHEMISTRY 


2 AN 
y “Wyandotte CHEMICALS 


SODA ASH « CAUSTIC DA + BICARBONATE OF SODA «+ CALCIUMCARBONATE « CALCIUMCHLORIDE + CHLORINE » MURIATIC ACID +» HYDROGEN «© DRY ICE 
GLYCOLS -« SYNTHETIC DETERGENTS « SODIUM CMC «+ ETHYLENE OXIDE e ETHYLENE DICHLORIDE « POLYETHYLENE GLYCOL + PROPYLENE OXIDE 
PROPYLENE DICHLORIDE « POLYPROPYLENE GLYCOL «+ DICHLORODIMETHYLHYDANTOIN e CHLORINATED SOLVENTS «+ OTHER ORGANIC AND INORGANIC CHEMICALS 
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FV) ae deluxe display packages...... 














AROUND-THE-CLOCK, 6 DAYS A WEEK 
on High Speed, Automatic LESTERS 


Farrington Manufacturing Company, which began 50 
years ago with a patent on a tiny spring hinge as its 
only asset, is today the leading producer of high-fashion 
display cases for jewelry and other products. The ma- 
jority of these beautifully styled cases are molded of 
plastics in Farrington’s all-Lester injection molding de- 
partment. To keep Farrington’s customers supplied and 
satisfied, the cases must offer the finest in surface finish 
and precision assembly...and they are molded on complete- 
ly automatic cycles on high-speed 4-ounce Lester-Automatics! 


Mr. L. H. Woolley, vice president of Farrington’s Pack- 
aging Division, comments about their Lesters: “We 
are enthusiastic and delighted with them and they have 
been responsible for keeping Farrington the leader in 


display packaging.” 
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Mr. Charles Murphy, the chief engineer, adds: “Because 
of their dependability and versatility, we have been able, 
at very little expense, to convert our Lester machines 
to automatics. The simplicity of construction and ease 
of set up, as well as the excellent service rendered, gives 
us no maintenance problems.” 


There is a Lester to meet your molding needs: 
Write for information. 


For a new slant on one problem 
of injection molding, write for 
your FREE copy of ‘Tom Swiftly 
and his Timed Machines.”’ 


LESTER-PHOENIX, INC. 


2621-Q CHURCH AVENUE © CLEVELAND 13, OHIO 
Agents in principal cities throughout the world 





THE PALLMANN PULVERIZER 
THE MOST ECONOMICAL WAY TO PULVERIZE THERMOPLASTICS 

A NEW CONCEPT: PULVERIZING THERMOPLASTICS TO 

FINE MESHES WITHOUT FIRST FREEZING THE PLASTIC 


GRANULES OR FILM 
VIRGIN OR SCRAP 
PRESENT PROCESSES 


* Pulverized polyethylene for sprinkling on 
and subsequent melting into textiles 


+ Pulverized rigid vinyl scrap for blending 
with flexible vinyl polymer in calendering 
and extruding 


* Pulverized plastics for intimate dispersion 
in compounding 


* Densifying film scrap for re-extrusion 
* Engel molding process 


* Breaking up agglomerates 


MATERIALS 
POLYETHYLENE 

SOFT AND RIGID PVC’s 
NYLON 

ACRYLIC 

STYRENE 


CUSTOM PULVERIZING 
PERFORMED 
AT LOW PRICES 


ee 4 ote) i Yh 


Sales & Service Laboratory, 315 Newark Street, Hoboken, New Jersey 
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PROTECTIVE CLOSURES CO. 


profits three ways 


Mr. Robert H. Evans and 
Mr. J. R. Grenier of 
Protective Closures Co. 
are shown examining 
the quality of finished 
“Caplugs” produced on 
Moslo automatics in their 
Buffalo plant. 


with I ()S LQ) molding Machines 


Protective Closures Co., Inc. of Buffalo, New York, is a leading producer 


of high quality products in the closure industry. In their plant they have 
a battery of eight MOSLO Model 74 two-ounce automatics to produce 


their fast-growing line of ‘‘Caplugs. 


Mr. J. R. Grenier of Protective Closures says, ‘““We selected Moslo 
presses over larger equipment because less expensive molds, with 

fewer cavities, can be run fully automatically for greater 

efficiency and increased profits.” 

The clean, simple and efficient design of Moslo Plastic Injection 
Molding Machines, for automatic production of small plastic parts up to 


4 ounces can help your profit picture, too. Write today for additional 
literature on the machines with ‘Built-in Efficiency.” 


Please send descriptive literature on 


' 0) Model "74" 2 ounce Automatic 
WORLD'S FINEST PLASTIC C) Model "75" 4 ounce Automatic 
INJECTION MOLDING MACHINES LJ “Duplimatic” for cord plug and insert molding 
MACHINERY COMPANY Name_—___ Title 


Company 


Address 
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ASTM Foam test shows that 
Texaco Regal Oil R&O hos 


already depressed foam, only 


a 


LM 4 1,000-hour oxidation test shows that the coil 

at left) immersed in Texaco Regal Oil R&O is 
" free of the gum and varnish deposits which 
as occur with an oil not fortified against oxidation 


right coil). 


























480 sec. after air bubbles were 


forced through it. Severe foam- 


ing persists in cylinder of unin- 
hibited oil at right. 


In ASTM rust test, rust-free spindle was immersed for 24 hours in a circulating mixture 
of Texaco Regal Oil R&O and salt water. Severely rusted spindle (right) was run in 


same test using an oil not inhibited against rusting. 


Here’s why Hydraulic Performance 
is better with Texaco Regal Oil R&0 


The tests pictured above show that you can count on 


lexaco Regal Oil R&O to give you the three vital prop- 
erties you need in a hydraulic oil: oxidation resistance, 
rust prevention, and anti-foam action. These properties 
keep your hydraulic equipment performing predictably, 


dependably, every hour, every day with— 


No unscheduled downtime due to corroded parts, no 
entrained rust particles to ruin precision machine parts, 


because Texaco Regal Oil R&O prevents rust. 


Smooth hydraulic action, full or complete hydraulic 


power, because Texaco Regal Oil R&O resists foaming. 
No expensive overhauls because of sludge or gum, 


because Texaco Regal Oil R&O gives long-lasting oxi- 


dation resistance. 


LUBRICATION 


(PARTS, INVENTORY, 


PRODUCTION, 


For steady day-in day-out dependability of hydraulic 
performance, your best buy is Texaco Regal Oil R&O. 
For more information, contact the nearest of the more 
than 2,300 Texaco Distributing Plants, or write: 

Texaco Inc., 135 East 42nd Street, New York 17, 
New York. : 


Tune In: Texaco Huntley-Brinkley Report, Mon.-Fri.-NBC-TV 


TEXACO 


Throughout the United States 
Canada + Latin America + West Africa 


IS A MAJOR FACTOR IN COST CONTROL 


DOWNTIME, MAINTENANCE) 
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patiede) 3») 
CONSTRUCTION 


CONVENIENT 
CONTROLS 


PRECISION 
MANUFACTURE 


WALDRON 
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ACCURACY — the reason 


for its wide acceptance! 


REVERSE 
ROLL 
COATER 


The Waldron Reverse Roll Coater is offered 
as a Standard Unit in widths ranging up to 
154 inches. It incorporates many distinctive 
design and auxiliary features that through 
years of experience have been found to be 
advantageous to the customer’s operating 
and maintenance men. 

This Waldron Coater is available as a single 
unit, or as an integral part of completely 
engineered coating line, as illustrated. In such 
an integrated line selected standard Waldron 
Web-Processing Units are used in combination 
with the Waldron Reverse Roll Coater and 
with the drying equipment designed by our 
Ross Division, specialists in air systems. 

Our technical bulletin on Reverse Roll Coating 
gives full details. We'll be glad to send you 
a copy; also a bulletin describing how com- 
panies like yours can use our fully equipped 
and staffed coating and drying laboratory for 
test and development purposes. 


LEADER IN WE 


PROCESS EN 


USERS OF 
WALDRON 
REVERSE ROLL COATERS 


* AC Spark Plug Company 


* Acme Carbon and Ribbon Co., Ltd. 


Alsco, Inc. 

American Decaicomania Co., Inc. 
Armstrong Cork Company 

Arvey Corporation 

Bauer and Black 

Bird and Son, Inc. 

Boeing Airplane Company 

L. E. Carpenter Company 
Chandler Manufacturing Co., inc. 
Columbus Coated Fabrics Corp. 
Commercial Plastics, Ltd. 
Consolidated Cigar Company 


* Crown Cork and Seal Co., Inc. 


Dennison Manufacturing Company 
Di-Noc Chemical Arts, Inc. 
Douglas Aircraft Co., Inc. 


* E. |. duPont deNemours and Co., Inc. 


Gaylord Container Corporation 
Generali Cigar Company, Inc. 

* General Electric Company 
Grant Photo Products, Inc. 
Gummed Product, Ltd. 

Floyd A. Holes Company 
Interchemical Corporation 


* Irvington Varnish and Insulator Co. 


Johnson and Johnson 

Keller Dorian Company 

Kyowa Rubber Industry Co., Ltd. 
Les Establissement Marechal 
McLaurin-Jones Company 
Meyercord Corporation 

Mica Insulator Company 
Munsing Paper Company 

Mystik Adhesive Products 

North American Aviation, Inc. 
Odell Company 

Paper Affiliates 

Peerless Photo Products, Inc. 
Permacel 

Plastic Film Corporation 
Plymouth Rubber Company 
Premoid Corporation 

Prescott Textile Manufacturing Co., In 


* Racquette River Paper Company 


Respro Division of General Tire and 
Rubber Company 


* Riegel Paper Company 


Rubber and Asbestos Corporation 
A. Sanderson Company 

Sandura Company 

Service Backing and Coating Corp. 


* Standard Cap and Seal Company 


Standard Coated Products Company 
Strobridge Lithographing Company 
Synthane Corporation 

Textileather Corporation 

Tobacco Nuforms, Inc. 


> U.S. Rubber Company 


U. S. Steel Corporation 


* Visking Company Division of 


Union Carbide Canada, Ltd. 
Western Crown Cork and Seal Company 


* Completely integrated systems 
in combination with Ross Dryers 


INEERING SINCE 182 


WALDRON- HARTIG DIVISION 


MIDLAND-ROSS CORPORATION 
NEW BRUNSWICK, NEW JERSEY 


MT. PROSPECT, ILL. 


LOS ANGELES 


WEST COAST REPRESENTATIVE: BOJANOWER MACHINERY SERVICE CO. 


5270 EAST WASHINGTON BOULEVARD, 


LOS ANGELES 22, CALIFORNIA 





The 
P-NUbcelealohin sc | hs 


achieved through 


vacuum metallizing 


Market sees second or inside 


surface 


Hit this New Sales Jackpot with 
VACUUM METALLIZING 





Dramatic taillight lens of the Ford Metal rim effect created through metolliz- 
Thunderbird utilizes vacuum metallizing on ing on instrument panel on Bonanza Air- 
inside surfaces. plane by Beechcraft made by metallizing. 


win the battle against costs and weight and you'll 


you ever saw! And you can New light weight metallized plastic arm rest on 
Pontiac, Buick and reflector on rear arm rest of 
Chevy's Impala, are less expensive than metal, 
or Thunderbird taillights, the new a 
Pontiac, or the smart backup plate on 
» if these examples don’t stimulate your 
imaginat nay also be worth your while to look over the instru- 
ment panel or airer: nteriors and chalk up another market with 
boundle 
o know anything about vacuum metal- EQUIPMENT 
> equipment from us; we will install it, CORPORATION 
lp you set up a production operation. 
Send us a sample part and we will finish it FREE. We will also (“aie 
estimate the cost per piece without obligation. Will you ship today? Newton 61, Mass. DEcatur 2-5800 


SALES OFFICES: Boston «+ Chicago « Cleveland « Detroit * Houston + LosAngeles * New York ¢ Pittsburgh. West Coast: Palo Alto, California, DAvenport 6-3455 
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NEW DESIGNS IN MARLEX 








New 1960 Fords have seat panels molded 
from scuff-resistant MARLEX” 


The all-new 1960 Fords incorporate many innova- 
tions in both design and materials. Ford’s selection 
of linear polyethylene for the side shields for the 
front seat cushions represents the first major use of 
this material in the automotive industry! 

Ford used linear polyethylene for this component 
because it was the only type of material that offered 
all of the following advantages. (1) Lower piece price 
... linear polyethylene parts cost 4 less than painted 
steel parts. (2) Lower tooling price . . . 24 the cost of 
formed steel.(3) Styling . . . graining and grooved sur- 
faces obtained easier and at reduced cost. (4) No seat 


abrasion . . . 20 wear on adjacent upholstery from seat 
flexure. (5) Increased scuff-resistance . . . integral mold- 
ing of color and graining far superior to painted steel. 
(6) No denting . . . no dent marks in linear polyethy- 
lene parts at —20°F to +200°F. (7) Lighter weight 
. . . 2.8 lbs. per car less than with steel components! 

Ford ran tests on color and dimensional stability, 
impact, softening and cycle fatigue characteristics. 
The linear polyethylene parts proved superior to 
those made of painted steel. In fact, no other type 
of material serves so well and so economically for 
so many different applications. 


*MARLEX is a trademark for Phillips family of olefin polymers. 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Oklahoma 
A subsidiary of Phillips Petroleum Company 


PLASTICS DIVISION OFFICES 


AKRON CHICAGO 

322 Waterman Avenue 80 Broadway, Suite 4300, 318 Water Street 111 S. York Street 
East Providence 14.8.1. Wew York 5, N.Y. Akron 8, Ohio Elmhurst, tll 
GEneve 4-7600 Digby 4-3480 FRanklin 6-4126 TErrace 4-6600 


NEW ENGLAND NEW YORK WESTERN 


317 W. Lake Ave 
Pasadena, Calif. 
MUrray 1-6997 


SOUTHERN 
6010 Sherry Lane 
Dallas 25, Texas 
EMerson 86-1358 





BRIGHT 


for industrial finishes . . . plastics 


Exceptionally Heat Stable—Excellent Permanence—Exceedingly Easy to Disperse 


CADMIUM RED 


PIGMENTS 


THE 


HARSHAW 


CHEMICAL CO. 
Cleveland 6, Ohio 


Chicago 

SAMPLES and COLOR FOLDER showing full range ee 
of Yellows and Reds, CP and Lithopone Detroit ARSHAW 

. ? Hastings-on-Hudson H 

will be gladly furnished on request Houston 

Los Angeles 

Philadelphia 

Pittsburgh 
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News and interpretations of the news By R. L. Van Boskirk 


Section 1 December 1959 


Molding and extrusion in 1965. Around 1.67 billion lb. of plastics will be molded 
or extruded in 1959; by 1965, the figure will have grown to 2.8 billions. This 
startling summary was presented in a paper prepared and read by J. K. Honish 
of Union Carbide Plastics Co. before a recent meeting of the Chemical Market 
Research Association. (The figures include films; they also include resin used 
in blow and slush molding, as well as thermoforming, in addition to conven- 
tional molding processes.) 

Mr. Honish’s estimates for 1959 and 1965 molding and extrusion 
resin consumption, in millions of lb. are: olefins, 364.6 and 890.0; styrene, 538.2 
and 665.0; vinyls, 295.1 and 508.0; cellulosics, 98.4 and 120.0; phenolics, 203.4 
and 255.0; urea-melamine, 116.4 and 160.0; miscellaneous, 54.8 and 208.0. 

In forecasting consumption by end uses (molding and extrusion 
only), he listed the following for 1959 and 1965 in millions of lb.: personal prod- 
ucts, 215.0 and 318.4; household and office equipment, 216.7 and 402.3; appli- 
ances, 294.8 and 431.0; transportation, 61.2 and 120.2; construction, 181.1 and 
275.3; packaging, 169.1 and 365.2. 

Other factors for growth. Mr. Honish was very careful to point out 
that these increases are based primarily on population growth of from 178.8 
million in 1959 to 192.2 million in 1965, with increase in per capita consump- 
tion based upon 100% growth of plastics usage from 1953 to 1959. He noted 
that no additional improvement factor is included which might be created by 
sales promotion, product development, and design capabilities. His base fig- 
ures were admittedly those published by the U. S. Tariff Commission. 

It would be interesting to know what the planning and research de- 
partments in Union Carbide and other plastics producers think about the addi- 
tional growth that could come from product improvement, better processing 
equipment, and lower costs. Lower-priced resins with higher heat resistance, 
better weatherability, faster put-through, tailor-made for specific jobs, could 
broaden the plastics base by thousands of tons. 

No chemical company is going to expose its innermost thoughts on 
markets that may be affected by as yet undisclosed future plans. But could 
anyone believe that as yet unannounced and undiscovered materials and proc- 
essing techniques will not increase the industry’s volume? It now seems clear 
that many sales managers of thermoplastic resins will be in danger of losing 
their heads in 1965 if their sales haven’t increased by a greater percentage 
than population growth. 


new film grade resins by Grace: A 0.940 and a 0.960 density resin have 
been announced by Polymer Chemicals Div. of W. R. Grace & Co. The 0.940 
density is suggested for overwrap applications and packaging bags. Advantages 
over lower-density PE films are claimed to be more stiffness for better handling 
on automatic equipment and improved barrier properties. It is claimed to have 
improved shelf life and to be less expensive than cellophane. (To page 41) 
*Reg. U. S. Pat. Off. 
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Chicago Molded cable spacer 
brings insta llation costs down to earth 


This unique ““Wraparound”’ cable spacer for PLM Products, Inc. is the linemen’s 
delight. So easy to install with three hinged parts pre-assembled into a single unit. 
Locks into place automatically without tools or bolts--no extra pieces for field per- 
sonnel to handle or drop. Installation time and costs are cut to the bone. The three- 
piece body and rivets are all injection molded in a single shot. An acrylic material is 
used to provide exceptional weather resistance as well as extra strength and high 
electrical properties. 

A broad knowledge of plastics materials plus practical engineering and mold-making 
experience are responsible for this unusual part produced by CMPC for PLM Prod- 
ucts, Inc., Cleveland, Ohio. This combination of qualities has made Chicago Molded 
a leader in the field . . . and that’s a mighty good reason for you to discuss your plas- 
tic molding needs with us. Just write or phone. No obligation. 


CM PC 


CHICAGO MOLDED PRODUCTS CORPORATION 
1021 North Kolmar Avenue 
Chicago 51, illinois 
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(Continued from page 39) 


The 0.960 density is intended for extrusion of heavy-gage film (4 to 
10 mils) to replace paper carton stock and for production of thermoformed 
packages with heat-sealed lids. It can be chilled-roll extruded into rigid film or 
sheet with high gloss, decorated by lithography, and used for packaging frozen, 
boil-in-package foods. 

Note: There is now a great deal of activity throughout the industry 
in these higher-density PE films. Progress has been slow but there are indica- 
tions that such film is about to go over the hump—may have a good, sizable 
volume in certain types of applications before the end of 1960. This applies to 
both types of PE—the low-pressure people are coming down in densities and 
high-pressure producers are either raising the density of their resin or finding 
other ways to improve film made from high-pressure-produced resin so that it 
will have the properties of stiffness and clarity which are required for flat 
wrapping and machine handling. 


Polyethylene for flat wrapping: A footnote to the above comment on high-density 
PE is the announcement from Scandia Packaging Machinery Co. that develop- 
ment of a new technique for sealing now makes it possible to handle high-den- 
sity PE on high-speed wrapping equipment without specially designed machines 
or elaborate conversions. Developed by Phillips Chemical Co. and adapted to 
a Scandia cigarette wrapping machine, the new technique features a simple 
slide-through seal of the cellophane type at one sealing station. The technique 
is based on specially coated heating plates that control surface temperatures— 
there would be no need for long belts to carry packages through specially de- 
signed heating stations. The machine can be used for either high-density poly- 
ethylene film or cellophane. 


More information on new methacrylate. J. T. Baker Chemical Co., Phillipsburg 
N. J., has released more information on the company’s new high-heat resistant 
acrylic-type resin, PL 11. An outstanding property is retention of its optical 
properties under prolonged exposure to boiling water. Samples boiled in water 
for 6 months were said to be unchanged. Injection molded samples have been 
subjected to repeated steam sterilization at 5-lb. pressure without loss of trans- 
parency or shape, it is stated. The heat resistance of the material seems to be 
due to increased interaction between the molecular chains, with a resultant 
increase in melt viscosity over methyl methacrylate polymers, according to 
company information. 


Rubber-like materia! for plastics processors. Estane 5740 X1 is a rubber-like 
material that can be processed on plastics equipment—molding, extrusion, 
calendering, and coating. Spokesmen for the producer, B. F. Goodrich Chemi- 
val Co., say it is tougher than any other plastic. It is a poly (ester-urethane) 
elastomer, which is believed to be essentially a linear polymer and which be- 
haves as a typical thermoplastic. It differs from conventional urethanes in that 
it can be reprocessed. 

Estane has a tensile strength of 1000 p.s.i. at a flash temperature of 
220° F., 6000 p.s.i. at room temperature. It is also flexible at (To page 43) 
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where quality 
is a matter of life or death 


VYGEN is) For light-em 
bossed sheeting and for 
asloliel-10 Bi 4-1aat-e- elem) adaeh-y(e]ab 
requiring high gloss f 


V EN 110 General pur 


pose resin for calendered 
sheeting and coated 
aaloliolial-ae- lal mo. 

davlellal-smm o cot-1i(-leh mal -t- 1 aer- ale 


lig it Stability 


I usted Lhivision 


GENERAL 


wt Geetea Tet & eeeetec 


THE GENERAL TIRE & RUBBER COMPANY 
Chemical Division - Akron, Ohio 


Chemicals for the rubber, paint, paper, textile, plastics and other industries: GENTRO SBR rubber 
GENTRO-JET black masterbatch * GEN-FLO styrene-butadiene /atices * GEN-TAC viny/ pyridine /atex 
GENTHANE po/yurethane e/astomer * ACRI-FLO styrene-acrylic /atices © VYGEN PVC resins and 
compounds ¢ KURE-BLEND TMTD masterbatch ¢ KO-BLEND /nso/ub/e su/fur masterbatch 
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—100° F. These, of course, are extremes. The company describes a usable tem- 
perature level as ranging from —70 to 180° F. 

Suggested injection or compression molded products are football 
cleats, shoe heel lifts, pallet wheels, gears, guide rollers. It can be extruded for 
wire and cable jacket, for automobile door welting and on fabric for hydraulic 
oil hose covers. It can be extruded or calendered into film or sheet for automo- 
tive scuff pads, ball covers, packaging, coatings, tank linings. It can be used as 
a solvent coating with tetrahydrofuran, MEK, and other solvents for awnings, 
tents, outdoor clothing, flooring, aircraft wing linings. 

The present price in pilot-plant quantities is $1.85 a lb., but is ex- 
pected to be much lower when it comes into commercial production. 


Vinyl film prices. Viny] film has declined in price from $1.03 a pound in truck load 
quantities in 1946 to 50¢ in 1959. When Goodyear recently raised the price 2¢ 
a pound it was the first increase in all those years, although there have been ad- 
justments along the way because of chaotic conditions created by cut-cost mer- 
chandising. During this period price of resin has declined considerably, but not 
enough to make up for rises in costs of machinery and equipment, and a dollar- 
an-hour rise in labor costs. There are indications that the 52¢ price may go still 
higher, since film producers claim that the present price still isn’t enough to 
amortize new equipment and develop new products. New product development 
has been sadly neglected in the past, as shown by the leveling off of vinyl film 
consumption until the new spurt which started early in 1959 and which fol- 
lowed the general rise in all industry production. 


for vinyl-metal laminates.B. F. Goodrich Chemical Co. is pulling all stops 
in the promotion of this material which may be formed by laminating sheet, 
casting plastisol, or dip coating plastisol. In a recent Chicago, Ill. talk, E. B. 
Osborne, Market Manager of the company’s Calendering and Coating Mate- 
rials, said the 1958 market was between 30 and 40 million sq. ft. that were 
fabricated into 27 million units, such as housings for appliances, radios, etc. 
Over 50 million sq. ft. are expected in 1960; and a future market of one billion 
does not seem impossible. 

Vinyl-coated aluminum sidings for construction purposes are 
among the most exciting of the prospects. Both sides are coated with 1- to 20- 
mil thicknesses before the siding or awnings are fabricated. An aluminum boat 
with a vinyl clad deck is now under construction. The vinyl may be formulated 
to stand up under 160° F. on a continuous basis but will soften at 350° F. and 
char at temperatures above 400°. 

Among other present applications are the 26,000 hooks used on a 
conveyor system in a Ford plant; a Burroughs machine for sorting letters in 
the Detroit post office; railroad car and automobile interiors; a compact new 
travel-lav, or lavatory, an electric heater. Big future markets are in kitchen 
cabinets, office equipment, luggage, partitions, dishwasher equipment. 

It is significant that steel companies are vigorously pushing adop- 
tion of this type of metal laminate. One big steel company has also installed a 
complete array of vinyl-metal coated desks in its head office. (To page 45) 
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The severe, ill-fitting “envelope” bathing cap of former days 
is outmoded. Imaginative styling has taken over, to create a 
crown of beauty out of new polymers. 


Beauty—in and out of the swim 


To achieve the cooling whites and becoming pastels the 
designer wants, compounders choose TITANOX® white titanium 
dioxide pigments. TITANOX-RA in particular has really put 
white and tinted stocks in the swim. 


There’s rutile or anatase titanium dioxide white pigment in 
the TITANOX line for any rubber or plastic composition. Our 
Technical Service Department will be happy to help you 
select the proper one. Titanium Pigment Corporation, 111 
Broadway, New York 6, N. Y.; offices and warehouses in 


principal cities. In Canada: Canadian Titanium Pigments 
Limited, Montreal. 


TITANIUM PIGMENT CORPORATION 


SUBSIDIARY OF NATIONAL LEAD COMPANY 
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Availability of Du Pont’s Teflon FEP in film form is ex- 
pected to broaden markets for fluorocarbons by substantial volume. FEP is 
distinguished from the older TFE fluorocarbons in that it can be molded or 
extruded in conventional equipment. Most of the market is now in the electrical 
field, but it is destined for other fields also. The film, for example, can be used 
as a laminate over almost any kind of substrate, such as asbestos or steel, where 
its temperature range at continuous exposure is from —85 to 200° C. and from 

-85 to 250° C. for intermittent service. Its outdoor resistance is claimed to be 
second to none in the plastics field. 

Tefion film is as “slippery as ice” and therefore has exceptional 
release or nonstick properties for use in molds for plastics such as urethane, or 
in candy where the molds can be vacuum formed from Teflon. Its chemical 
inertness makes it especially valuable for tank and pipe lining. Its nonstick 
properties make it useful for conveyor belts in food lines; however, it can be 
bonded or cemented to other substances. 

The base price, when the material is in commercial production, will 
be $15/lb., or about 17¢/sq. ft./mil. Two mil thickness is now the base item, but 
it can be made in thicknesses under one-half and up to 40 mils. 


The U. S. Circuit Court of Appeals in Cincin- 
nati has affirmed the validity of two Sun Rubber (Barberton) patents relating 
to rotational slush molding of plastisols. Sun halted operations and went into 
voluntary bankruptcy over a year and a half ago when it lost a suit for in- 
fringement of its patents. The reversal of this decision by the Court of Appeals 
resulted in Sun president T. W. Smith Jr.’s declaration that he would reactivate 
the plant and resume manufacturing soon. A few years ago the company em- 
ployed 1000 persons. The patent infringement suits had been filed against 
Akron Presform Mold and National Latex in July, 1954, both of whom are 
expected to ask for a rehearing since the ruling was made on a split decision 
by the three judges. The patents involved both the process and a machine for 
slush molding. The question now in the minds of slush molders is: will the re- 
hearing reaffirm the Appeal Court’s decision that infringement had taken 
place and if so, will more licenses be available from Sun than the three li- 
censes that had previously been granted? 


The Salinas, Calif. facilities of Package Containers Inc. have 
been purchased by Chippewa Plastics Co., a division of The Rexall Drug and 
Chemical Co. The plant will become Chippewa’s Flexible Packaging Div., and 
will cover the whole range of flexible packaging, including polyethylene film, 
foils, and cellophane. In addition to producing bags, the division will manufac- 
ture overwraps, heavy-duty industrial bags, and drum liners. 

The Salinas operation opened in 1954 as the Flexible Packaging 
Div. of Growers Container Co., a cooperative venture of Salinas Valley pro- 
duce growers. In 1955, the company constructed a modern, air-conditioned 
plant with floor space of approximately 50,000 sq. feet. In 1957, Package Con- 
tainer, Inc., Portland, Ore., purchased the facilities. 
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Where readers may voice their opinions on any phase of the plastics 
industries. The editors take no responsibility for opinions expressed. 


Supports Plastics Institute 
Sir: The industry is overdue for 
an Institute that will solve its broad 
and overlapping problems. It is re- 
assuring to see MopeRN PLAsTIcs 
publish Ralph Mondano’s letter 
(MPI, Oct. 1959, p. 44) because your 
publication indicates your recogni- 
tion of the gains that will come to 
all through this plan 
We have so many basic problems 
that will be solved only by universal 
support of an industry-wide labora- 
tory—operated for the total good of 
the industry. It is our intense desire 
to support this program in every 
way we can 
J. H. Du Bois, 
Chairman of the Board 
Tech-Art Plastics Co 
Morristown, N. J 


A basic question 
Sir: Upon reading the interesting 
article written by R. L. Ballman, 
Tevis Shusman, and H. L. Toor be- 
ginning on p. 105 of your September 
issue entitled “Injection molding: A 
rheological interpretation—Part I,” 
I find a basic question 

The sophisticated mathematical 
flow analysis presented has as a 
major premise the fact that a poly- 
mer melt is incompressible. The 
authors stated this assumption on p 
108. This premise exerts a funda- 
mental influence throughout the 
mathematical interpretation of flow 
shown by the authors 

Work done by Matsuoko and Max- 
well, as well as the undersigned and 
Maxwell at University, 
has shown polymer melts to be quite 
compressible. This work contradicts 
the aforementioned 


Princeton 


assumption 
Matsuoko was able to show that 
polyethylene, for instance, will de- 
velop a higher state of crystallinity 
under high Additional 
work with polystyrene showed 
distinct 


pressure 
a 
between __ the 
glassy and visco-elastic states 


transition 


Research done by the undersigned 
the compressibility of polymers. We 
and Maxwell further substantiated 
were able to show that high pres- 
sures on a material like polystyrene 
would increase the polymer melt 
viscosity almost exponentially 
Under sufficient pressure the melt 
would act like a solid plug and flow 
would cease 


It follows, therefore, that if the 
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Princeton research is valid then the 
equations shown in the article are 
highly idealized. I will be interested 
in the next article (See MPI, Oct. 
1959, p. 115.) where the authors 
correlate theory with actual results. 
It would seem almost impossible to 
develop a truly accurate flow equa- 
tion for an actual injection molding 
operation in view of the many vague 
and uncontrollable variables. 

The work by Messrs. Ballman, 
Shusman, and Toor, nevertheless, is 
very worthy of publication and cer- 
tainly is a definite step forward in 
the battle to better understand in- 
jection molding. 

A. Jung 
Plastics Dept. 
Rohm & Haas Co. 
Los Angeles 36, Calif. 

Mr. Jung’s point is well taken— 
however, like the bumble bee which 
doesn’t know it 
can’t fly—the 
work.”—Ed. 


aerodynamically 
equations seem to 


About PE for food wrap 


Sir: Presumably, because of the 
experience with certain paraffinic 
waxes of natural origin, the question 
has been raised as to whether poly- 
ethylene contains any traces of poly- 
nuclear hydrocarbon of known or 
suspected carcinogenic activity. The 
most telling evidence, of course, is 
experimental. Every manufacturer of 
polyethylene in the United States 
has by now accumulated evidence 
indicating the total absence of such 
substances from polyethylene. In 
addition and perhaps just as im- 
portant, the known mechanics and 
kinetics of ethylene polymerization 
dictate the absence of polynuclear 
aromatic hydrocarbons from poly- 
ethylene, whether they are pro- 
duced by either high-pressure or 
low-pressure techniques 

Let us first point up a basic dif- 
ference between addition polymeri- 
zation, which is the generic term 
covering polyethylene produced by 
either high- or low-pressure tech- 
niques, and condensation polymeri- 
zation, which is the generic term 
covering the formation of polyesters 
and related plastics. In addition 
polymerization, all of the starting 
material or monomer consumed in 
the reaction ends up in the polymer. 
In condensation polymerization, 
splitting out of a 
simple molecule, such as water, is 


however, the 


essential to the chain building 
process. In addition polymerization 
the monomer, such as ethylene, pos- 
sesses inherently the driving force 
that will convert it almost instan- 
taneously into a high polymer under 
the influence of catalyst, heat, and 
pressure. There are three stages in- 
volved in the formation of any poly- 
ethylene molecule—initiation, propa- 
gation, and termination. At any stage 
of conversion of ethylene to poly- 
mer, if one analyzes the reaction 
mixture, he finds only a mixture of 
ethylene monomer and final high 
polymer—no intermediate low poly- 
mer. Thus, polymer is not produced 
in gradual stages. 

In condensation polymerization, 
however, a very gradual build-up in 
molecular weight of all monomer 
and low polymer species present oc- 
curs. In addition, there is competi- 
tion between the reaction leading to 
linear high polymers and that lead- 
ing to cyclic dimers, trimers, tetram- 
ers, etc. Here, indeed, is probably the 
point where much of the confusion 
and unwarranted concern about 
polyethylene arose. Reasoning by 
analogy from poly- 
merization some persons have ex- 
pressed concern about the possible 
presence of “cyclic” materials in 
polyethylene. The mechanism out- 
lined above for addition polymeriza- 
tion of ethylene illustrates the fallacy 
of this proposal. In addition, cyclic 
structures which might be derived 
from ethylene on paper, such as 
cyclohexane, cyclooctane, etc., would 
not be carcinogenic. They are a far 
cry from such conjugated aromatic 
polynuclear hydrocarbons as di- 
benzanthracene which are known to 
be carcinogenic. 

For the simple molecule of ethyl- 
ene to undergo the contortions and 
gyrations necessary to arrive at the 
configuration of 


condensation 


dibenzanthracene 
would require mechanisms entirely 
foreign to those demonstrable by ex- 
perimental organic chemistry or 
polymer science. Such resonating 
polynuclear structures might be 
conjectured from acetylene by a 
rather far-fetched stretch of the 
imagination, but it is never possible 
from ethylene. 
Dr. George E. Ham, 
Director, Technical Department 
Plastics Division 
Spencer Chemical Co. 
Kansas City, Mo. 
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Specifications, claims made, and prices appearing in these pages are those of the 
manufacturers or sellers of the machinery and equipment described, or their agents.* 


High temperature press 


For research and development and 
for processing high-temperature 
materials, 50-ton compression press 
is capable of operating with sus- 
tained platen temperatures of 1500 
F. Temperatures are _ individually 
controlled and are continuously re- 
Platens are 1215 by 1812 
Sufficient 


corde ] 
inches insulation of the 
platen is provided to keep the press 


frame cold. Press is supplied with 














PASADENA HYDRAULICS 
new compression press ceé 
velops platen 
temperatures up to 1500° F 


ustained 


motorized hydraulic system, includ- 
ing variable closing and pressing 
speeds, and a control console with 
three gages for measuring pressuré¢ 
over the entire range available up 
to 50 tons. Pasadena Hydraulics Inc 


1433 Lid« ombe. El Monte. Calif 


Blow molding machine 
Suitable for the production of blow 
molded articles up to 3 in. diam. by 
6 in. long, the Blow-Master is 


ble of production rates up to 600 


Capa- 


articles hr. The machine has 3 mold 
left, center, and right. The 
left and right platens are stationary, 


platens 


while the center platen shuttles be- 


tween the two. The mating halves of 


48 


each of two molds are mounted be- 
tween the left and center platen. As 
the center platen shuttles to the left, 
it clamps the left mold and blows the 
part. Meanwhile, another tube is ex- 
truded as the left part cools. The cen- 
ter platen then moves to the right, 
picks up the parison and clamps the 
right mold; right side part is blown 
while the left side part is ejected 
and drops out of the machine. Oper- 
ation is completely automatic and 
continuous. The machine is self con- 
tained and is supplied with its own 
15g-in. extruder with a speed range 
of 20 to 80 r.p.m.; L/D ratio of 16:1 
and a compression ratio of 3:1. Heat- 
ing capacity is 6 kw. The blow mold- 
ing machine portion requires 60 p.s.i 
230-v. 3-phase, 50-cps 
power. Amigo Machine Co. Ltd., 16 
Gorst Rd., London, N.W. 10, England. 


air and 


Pipe puller 


Heavy duty three- and_  six-belt 


types of pipe pulling units are now 
being offered in a number of sizes 
The three-belt machine will pull pipe 
in sizes ranging from ‘2 to 8 in., 
while the six-belt unit will take dia- 
meters from 2 to 12 inches. Larger 
sizes are available on special order 
The adjustment for various pipe 
sizes on each machine is accom- 


plished by 
thus eliminating the need to change 


means of a handwheel, 


any parts. The pulling section in con- 
tact with the pipe is 2 ft. long, thus 
providing efficient pull within small 
floor space requirements. Frank W 
Egan & Co., South Adamsville Rd.. 
Somerville, N. J 


5-kw. plastic sealer 

Model C-74 high frequency seale1 
(27.12 me.) will seal such items as 
an entire plastic looseleaf notebook 
cover or three pocket secretaries in 
a single 3-sec. cycle. Working platen 
area is 23 by 29 in., and the upper 
die holder area is 15 by 23 inches 
A 4%-in. LD. air cylinder provides 
a 6-in. press stroke and will develop 
1500 lb. clamping force at 100 p.s.i 
air line pressure. Unit comes 
equipped with continuously variable 
vacuum capacitor power control, au- 
tomatic heat cycle timer, pilot lights 
* Prices are deemed to be F.O.B. sellers’ 
plants (unless otherwise stated), are for 
standard” models, and are subject to 
change without notice. The publishers 
and editors of Mopern Prastics do not 
warrant and do not assume any respon- 


sibility whatsoever for the correctness 
of the same, or otherwise 


for filament voltage and sealing 
power circuits, hand or foot oper- 
ated press closing and foot operated 
r.-f. power switches. Forced air is 
used for cooling and safety inter- 
locks are provided. Power input is 
230 v. single phase a.c. Price range, 
depending on accessories, is $3200 to 
$3600. Reeve Electronics Inc., 617 W. 
Lake St., Chicago 6, IIl. 


Electron accelerator 

Especially suited for the irradiation 
of thin plastic films and wire coat- 
ings, the Dynamitron, Model EA- 
K500 provides a 500,000 v. electron 
with a 7.5 kw. output at constant 
potential. The output at 100% effi- 
ciency will process 6000 megarad- 
lb./hr. Scan widths up to 36 in. are 
available with high beam current, 
low cost per kilowatt output. The 
unit is 3 ft. in diameter and 6 ft. 
long, excluding the beam extension 
system. The complete accelerator 
includes the high 
generator, r.-f. oscillator, and a con- 
trol console. Double as well as single 


system voltage 


scan configurations can be provided 
with this machine. Radiation Dy- 
namics Inc. Westbury, N. Y. 


Pelletizer 


For cutting plastic material to a uni- 
form pellet size, the new Pelletmas- 
ter is available in two models, with 
7 and 12 in. pelletizing chamber 
widths. Rotor speed is synchronized 
to the feed rolls which are geared for 
variable speed operation to conform 
to the rate of extru- (To page 50) 


BALL & JEWELL 7-in. pel- 
letizer (top view) has rotor 
speed synchronized to feed 
rolls, cuts uniform pellets 
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VAN DORN Presses mold it better 
because- 


» Better material control 
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- Close tolerances easier to maintain 
- Lower mold investment 
» Less waste in purging 
5. Automatic cycling 
Many additional outstanding features of Van 


Dorn Presses are described in literature available 
on request. 
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sion. The 7-in. unit operates within 
a range of 20 to 140 ft./min., and the 
12-in. model at speeds from 30 to 210 
ft./min. Power is supplied by 3- and 
5-hp Both 
models feature a U. S. Varispeed 


motors, respectively. 
drive and hardened steel gears and 
sprockets. Operation is at a very low 
noise level. Ball & Jewell Inc., 24 
Franklin St., Brooklyn 22, N. Y 


Film slitter 
The Kiefel slitter is intended for 


short production runs. Rolls as nar- 
row as \% in. may be accurately slit 
and wound. Separate friction con- 
trols provide proper winding tension 
to produce evenly wound rolls. Op- 
erating speed is about 80 ft./min 
The unit 
yardage 


includes an automatic 


counter, interchangeable 
feed and take-up rolls, twin take-up 
shafts, gear motor control of cutting 
speeds, and an adjustable spring- 
action conical brake for the feed 
roller, which eliminates possibility 
of backlash. Leedpak Inc., 294 Fifth 
Ave., New York 1, N. Y 


Compression presses 


Completely automatic 150-, 200-, and 
300-ton transfer 
molding machines have platen sizes 
between rods of 20 by 24 in., 30 by 
39 in. and 36 by 30 in. respectively. 


compression and 


Maximum daylight for the two 
; 42 in. for 
the 300-ton press. Standard design of 
the presses include top and bottom 
hydraulic ejection systems; positive 
“hold up” to 
make parts remain in the desired 
portion of the mold; and heat-in- 


smaller machines is 38 in 


air “hold down” or 


sulated die mounting plates, Avail- 
able as optional equipment is an 
automatic dielectric pre-heater 
loader (this can be purchased sepa- 
rately for use with existing presses). 
Machine cycle time is about 12 to 15 
sec. and actual total cycles of less 
than 50 sec. have been reported. 
Press may be changed from com- 
pression to transfer by flipping a 
switch. Rodgers Hydraulic Inc., 7401 
Walker St., Minneapolis 26, Minn 


Temperature control valve 
Model 90 water temperature regu- 
lating valve provides positive, low- 
cost control for any industrial 
cooling system—cuts costs automati- 
cally by supplying only the exact 
amount of water required for each 
particular application. The valve 
maintains positive temperature con- 
trol to within 2 degrees. Two models 
cover the following temperature 
ranges: Model 90L, adjustable from 
60 to 120° F., and Model 90H, ad- 
justable from 100 to 160° F. can be 
used with pressures up to 125 p.s.i- 
in conjunction with heat exchangers, 
water chillers, and other tempera- 
ture regulating equipment. Water 
flow: 9 gal./min. with 30-lb. drop 
Unit comes with 44-in. line strainer, 
bleeder assembly, and thermometer. 
Vic Mfg. Co., 1313 Hawthorne Ave., 
Minneapolis 3, Minn. 


Micro gage 


For checking dimensions on preci- 
sion molded plastic parts, such as 
nylon gears, a new simplified Wilder 
small parts comparator designated 
Model C has magnification of 10X to 


RODGERS HYDRAULIC’S 
new line of completely 
automatic compression and 
transfer molding presses is 
available in 150-, 200-, 
and 300-ton sizes 


OPTO-METRIC Wilder opti- 
cal comparator can be used 
for checking parts’ dimen 
sions when breaking in new 
precision molds 


100X, with lenses having maximum 
fields of view from 0.625 to 0.080 
inch. Size of the work stage is 4 by 
63% in. with 1-in. diam. stage glass 
By projecting a focused beam of 
light past a specimen and through a 
magnifying set of lenses, a shadow- 
graph of the part is thrown on a cal- 
ibrated visual display screen. The di- 
mensions of the part can then be 
checked against the calibrated stand- 
ard for accuracy and quality. Special 
attachments for the comparator are 
optional. Price of standard model: 
$400. Opto-Metric Tools, Inc., 137 
Va-ick St., New York 13, N.Y 


Roll cutter 


Model 360-V4 heavy-duty single- 
knife cutter slits practically all plas- 
tic films from 1% to 30 mils into rolls 
without rewinding. The machine will 
handle rolls up to 72 in. wide. Cut 
edges are perfectly flat and the ma- 
terial is guaranteed not to fuse. 
Rolls can be slit in 8 to 10 min., 
compared to up to 1% hr. for con- 
ventionally slit and wound thin 
gage films. The machine does not 
require an experienced operator and 
can be run continuously round-the- 
clock. Cgntrols are conveniently 
mounted on the machine. Oscar I. 
Judelshon Inc., 148 Greene St., New 
York, N. Y. 


Tile cutter 

The Tilematic plastic tile cutter cuts 
or bends polystyrene tile using a 
heated blade which melts or softens 
the tile at the point of contact. The 
blade is heated by an isolation trans- 
former whose primary (To page 52) 
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PRODEX 
EXTRUDERS 


AND COMPLETE EXTRUSION SYSTEMS 


COST; LESS 


TIMELY OBSERVATION 
Designation by screw diameter is 
out of date for modern extrusion 
machines, since screw diameter is 
no longer the determining factor 
of output performance. 


Complete PRODEX EXTRUSION SYSTEMS are available for sheet, roll cast film, pipe, wire 
and cable, compounding. Prodex extruders are available in sizes ranging from 134” through 8’ 
with L/D ratios of 20: 1, 24: 1 and longer...with or without venting. 





PRODEX CORPORATION °* 
FORDS, NEW JERSEY ~- Phone: HILLCREST 2-2800 


IN CANADA: Barnett J. Danson & Associates, Ltd., 1912 Avenue Road, Toronto 12 


Licencee for European . nM 


DECEMBER 1959 


@ They produce more pounds per hour 
per invested dollar. 


@ They produce more pounds per hour 
with higher precision because of their 
advanced screw design combined with 
valving—in many cases a two stage screw. 


@ They cost less in operation and in 
investment because of higher horsepower 
efficiency. PRODEX EXTRUDERS convert 
a higher percentage of available horse- 
power into useful output. Higher pro- 
duction rates are obtained with smaller 
motor drives. 


® Theycost less inmaintenance because 
of their rugged construction. They are 
built to operate around the clock, year 
in and year out. 


@ Before you buy another extrusion 
machine, investigate the extraordinary 
PRODEX. It is most likely that your pro- 
duction requirements will be fulfilled by 
a PRODEX EXTRUDER one size smaller. 
We will gladly demonstrate this to you 
with your own material in our customer 
service laboratory. Telephone or write us 
for an appointment. 


/ —in design and 
performance 
ALWAYS A YEAR AHEAD 


HEN HEL-WERKE GMBH KASSEL, W. GERMANY 
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operates on 110-v. 60-cps a. c. and 
has an output of 342 volts. Blade ma- 
terial is Nichrome wire. Entire cir- 
cuit is designed to produce a constant 

about 
Marion 


blade temperature. Price 
$12.50. Vido Products Inc., 
St., Grand Haven, Mich 


Side wall printer 


The Cosomatic rotary-flexographic 
printer is used for side wall printing 
of open end containers and cylindri- 
cal molded items. Changes in operat- 
ing speeds and an increased number 
of spindles on the indexing drums 


COSOMATIC rotary flexo- 
jraphic printer will print ug 
to three color n 


molded container 


of the rotary printer have resulted 
in production printing rates on open 
end containers of 3000 to 4200 parts 
per hour. The flexographic machine 
will print up to three colors simul- 
taneously or two colors and an ap- 
plication of overprint varnish. Posi- 
tive drive, precision ink control, roll 
accuracy result in high quality close 
register printing. Feed and take-off 
attachments are automated. Cosom 
Engineering Corp., 6012 Wayzata 
Blvwd., Minneapolis 16. Minn 


Nozzle crosshead 


Developed for use with the Forma- 
ton J automatic molding presses, 
cross head attachment allows the 
molder to convert his single nozzle 
press into a multiple nozzle machine. 
The nozzle crosshead spacer platen 
is mounted between the standard 
platen and the mold and the multi- 
ple nozzles are fed by the single 
standard nozzle. The hot runner sys- 
tem in the crosshead then distributes 
the melt to the 2, 4, or more, nozzles 
of the crosshead. With the multiple 
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nozzle system, two different molds 
can be run in the same press or a 
single multiple cavity mold. Nozzles 
are seated in various molds by set 
screws in the rear of the crosshead. 
By mounting the system as a cross- 
head platen, the entire unit can be 
moved forward with the regular 
platen, clearing the single conven- 
tional nozzle of the press for purg- 
ing. A 2-nozzle set-up, including 
crosshead and spacer platen costs 
$440, exclusive of heater controller 
A 4-nozzle set-up costs $550 on the 
same basis. Guy P. Harvey & Son 
Corp., Leominster, Mass 


Punch press 


Model BT-8, 8-ton press is suitable 
for standard punch press operations 
on plastics or metals. Die space is 
814 in. shut height, throat 10 inches. 
The press is equipped with a single 
pin, knife-type clutch and can be 
set for continuous or single-stroke 
action. Also incorporated are V-Type 
ram gibs and an adjustable ram for 
die-setting. The die bed is 7 by 12 
in. with a bed opening of 4 by 6 
inches. Equipped with a 16-in. diam., 
3-in. face flywheel weighing 115 lb., 
the press requires a 1-hp. motor. 
Standard stroke is 144 in. with spe- 
cial strokes between 1 and 3 in. (in 
14-in. steps) available at extra cost. 
Standard bench-model press, com- 
plete with brake, motor mount, 
V-belt and motor pulley, less motor, 
is priced at $347.50, F.O.B. Clinton. 
Split 2-piece ram and ram knock- 
out are optional. Net weight is 430 
pounds; shipping weight, 480 pounds. 
Alva Allen Industries, 1001-15 N. 3rd 
St., Clinton, Mo 


Fatigue testers 


Four sizes of Universal Pulsator 
PUV vertical fatigue testing ma- 
chines cover a load range from 6 
to 20 tons and a frequency range 
(load cycles) from 600 to 10,000 cy- 
cles/min. The large stroke of the 
PUV models makes them suitable for 
testing soft materials (plastics, rub- 
ber) with low frequencies and rigid 
parts with high frequencies. The 
long stroke also allows the machines 
to be used for torsion and hending 
tests. An automatic control device 
with differential relay maintains the 
originally adjusted preload and al- 
ternating load constant within + 1 
to + 3 percent. In addition, it shuts 
off the machine in case of excessive 
material material 
fracture. The basic vibrating head 
movement develops a push-pull ac- 


deformation or 


tion. Attachments are also available. 
Cosa Corp., 405 Lexington Ave., New 
York 17, N. Y. 


Thermocouple wire 

Pycopack thermocouple wire, a mag- 
nesium oxide-packed, metal sheathed 
construction can be used where high 
temperatures, size, and adaptability 
are primary factors. The wire is sup- 
plied in all standard Instrument So- 
ciety of America calibrations (T, J, 
K, E, R, and S). Standard sheath 
O.D.s are 46, 14, 346, lg, Vig, lor, and 
M49 in.—with standard materials, of 
304 stainless steel, Inconel, and plati- 
num. Complete thermocouple assem- 
blies are made to tolerances which 
permit the use of commercial or 
MS. fittings for mounting in pres- 
sure systems. Pyrometer Co. of 
America Inc., Penndel, Pa. 


Plastics engraver 


The No. 252-B-6R name plate en- 
graver is a portable heavy-duty 
pantagraph with six reduction ratios 
from 1.5:1 to 4:1. The spindle has an 
integral micrometer depth control 


which permits a vertical feed of 1 


MICO plastics engraver can 
also be used for the milling 
of shallow dies. 


in., regardless of the ratio being 
used. Stylus and cutter are lifted 
simultaneously. Machine uses stand- 
ard tapered-shank cutters. Straight 
shank cutters of \%-in. diam. and 
midget mills can be used with an 
adapter chuck. Engraver comes with 
6 cutters; 3 each of 2 types. Price: 
$306. Mico Instrument Co., 80 Trow- 
bridge St., Cambridge, Mass. 


Correction 

“New Machinery-Equipment” (MPI, 
Nov. 1959, p. 52): Small injection 
press, the 34 oz. Super “Wasp” Mini- 
jector, is made by Newbury Indus- 
tries Inc., Newbury, Ohio.—End 


MODERN PLASTICS 





XOL 724 ... by Swift 


be THE HIGH OXIRANE 
STABILIZING PLASTICIZER 
FOR PVC 


s 


SPECIFICATIONS 
4 EPOXOL 7-4 
“> (Swift’s Epoxidized Soybean Oil) 


Oxirane Oxygen : 7.0% Min. 


¥% Conversion to 


a . we , ; _— : Oxirane Oxygen * 94% Min.* 
Swift’s EPOXOL 7-4 is a new, high-purity epoxidized oil - : . — 


especially processed to provide improved compatibility A lodine Value . 2 Max 
with resins such as P.V.C. It is higher in oxirane for more 
efficient, economical usage. It is lower in by-products to 


age i ee aa *, Gardner Viscosity : 0 Max. (3.4- 
help promote fast, controlled and predictable results. 95°C 25°C > 3.7 Poises) £ 


Gardner Color > Less than 1 


Check the specifications. Oxirane oxygen is high for 
good heat stability. Low viscosity indicates low polymer ; 
, ‘ . Y Acid No. * 0.20 Max. 

content. Low infra-red absorption shows low hydroxyl w | ° 


. 


Saponification No. ; 180 Max. 


content. Iodine value is minimum, consistent with low by- Absorptivity «@ 2.9 &: 
products. Odor is low, as well. Microns (Corrected. 
for Background) > 0.01 Max. 





The best way to learn about Epoxol 7-4 is to test it ° pitta tiie 
yourself. Retu the coupon below for details on a trial , a Sew ; 
yourse teturn the coupon below for details o tri 28°C 28°C = 9,990-0.995 
quantity. 


* Ratio of epoxidation to total oxidation x 100. 


SWIFT & COMPANY e Technical Products Dept. 
1812- 165th Street, Hammond, indiana 


SWIFT & COMPANY, Technical Products Dept. 
1812 —165th Street, Hammond, Indiana 


Please send me data on Swift’s Epoxol 7-4 for (Please describe need 
or intended usage 


Company 

(Please Print 
Address 
City Zone State 


Your Name and Position 
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Abstracts from the world’s literature relative to plastics. For complete articles, 
send requests direct to publishers. List of addresses is at end of this section. 


General 


Coloring of plastics. A Haehl. Chim. 
& Ind. (Paris) 81, 535-43 (1959). The 
factors which determine coloring of 
plastics are pigment dispersion, ef- 
fect of pigment on transparency or 
opacity of plastic, migration of dis- 
persed pigment, resistance of pig- 
ment to working temperatures, and 
resistance of colored plastic to light 
and weathering. The mineral and 
organic pigments used in coloring 
phenolic, amino, glycerophthalic, 
polyester, polyethylene, polystyrene, 
poly-(vinyl chloride), cellulose ace- 
tate, cellulose acetate butyrate, 
and acrylic as well as nylon plastics 


are reviewed 


Polyolefins—today and tomorrow. 
J. C. Swallow. Plastics (London) 24, 
203-06 (June 1959). The technical 
and economic developments in the 
field of polyolefins during the past 
25 years are surveyed. Various as- 
pects of economic development 
throughout the world are discussed. 
Some of the factors which have in- 
fluenced the growth rate of both 
high and low pressure polyethylene 
and polypropylene are presented. 


Investigations of the hardening of 
thermosetting materials during poly- 
Dubois, R. Heron, 
R. Imbert, and P. de Maneville. Rev. 
Gen. Elec. 68, 159-62 (1959). From 
measurements of the resistance and 
the loss 


merization P 


factor of thermosetting 
plastics as a function of time, it is 
observed that the loss factor of a 
resin varies during polymerization 
with great regularity and reproduci- 
bility and that the setting starts at 
a given frequency, always at the 
same point on the curve. The set- 
ting and stabilization are accelerated 
by discontinuous low currents. The 
resistance changes from 10° ohms 
per centimeter to 10° and more dur- 
ing the transition from viscous to 
solid state 


Materials 


Thermally stable resins and plastics 
based on the products of interaction 
of furfural with substances contain- 
ing a keto group. I. V. Kamenski, 
V. I. Itinskii, and Yu. I. Korzeneva. 
Izvest. Vysshikh Ucheb. Zavendenii, 
Khim. Tekhnol. 2, no. 1, 89-95 
(1959). The procedures for interac- 
tion of furfural and ketones for the 


54 


synthesis of plastics is described. 
The thermal stability of the poly- 
mers made from furfural-ketone 
monomers depends on the condi- 
tions of the reaction and the struc- 
ture of the keto group component. 
The higher the heat of reaction and 
the volume contraction of the re- 
agents, the higher the thermal sta- 
bility will be 
Condensation polymers containing 
fluorine. II. Physical characteriza- 
tion of linear polyesters from hezx- 
afluoropentanediol. E. V. Gouinlock, 
Jr, C. J. Verbanic, and G. C. 
Schweiker. J. Applied Polymer Sci. 
1, 361-70 (May-June 1959). A num- 
ber of fluorinated polyesters were 
prepared by condensing hexafluoro- 
pentanediol with one or more di- 
basic acid chlorides. The melting 
and glassy transition temperatures 
and rates of crystallization were de- 
termined, largely by means of vol- 
ume dilatometry. 


Plasticizers for polyvinyl chloride 
prepared from byproducts of chem- 
ical industry. K. V. Borisova, N. G. 
Ovechenko, T. V. Smirnova, E. M 
Levashova, and I. Nad. Izvest. Vys- 
shikh Ucheb. Zavedenii, Tekhnol. 
Legkoi Prom. 1959, no. 1, 57-61. By- 
products of the basic organic syn- 
thetic industry were used to syn- 
thesize inexpensive plasticizers for 
polyvinyl chloride. Mixtures of 
esters of dicarboxylic acids and a 
fraction of alcohols (b.p. 115 to 
140°), mixtures of low-molecular 
weight dicarboxylic acids and fatty 
alcohols (b.p. 150 to 220°), and an 
ester of adipic acid and a fraction of 
alcohols (g. 155 to 180°) were found 
to give cheaper and better plasti- 
cizers than dibutyl phthalate. 


Terylene polyester fiber as a resin 
reinforcement. W. Glen. Brit. Plas- 
tics 32, 273-76, 294 (June 1959). 
Polyester fibers and filament yarns 
are used in woven, non-woven and 
knitted fabric form as overlays and 
as total reinforcing materials for 
polyester, epoxy, and phenolic res- 
ins. Chemical and physical proper- 
ties and impact and abrasion re- 
sistance were studied and data are 
presented on various types of lami- 
nates containing all glass fiber, all 
polyester fiber, or blends of both 
glass and polyester. The most impor- 
tant uses for polyester reinforced 


laminates are in chemical plant and 
electrical applications. 


2-Vinylpyridine—versatile interme- 
diate. E. R. Wallsgrove. Mfg. Chem- 
ist 30, no. 5, 206-08 (1959). The 
physical properties, chemical reac- 
tions, polymerization, and copoly- 
merization of 2-vinylpyridine are 
described, and the ability to intro- 
duce new properties into polymers 


Molding and fabricating 


Thermal treatment to stabilize and 
perfect pieces molded from poly- 
amides. J. C. Gomez. Rev. Plasticos 
(Madrid) 10, no. 55, 2-12 (1959). 
Moldings of nylon, when heated to 
77 to 100° for 30 min. and cooled 
slowly in equilibrium, contract 
somewhat and develop. greater 
crystallinity. The surface can be 
heated to 230 to 280° by infra-red 
or hot gases for a few seconds and 
cooled slowly. The crystallinity of 
the surface increases and there is 
an improvement in resistance to de- 
formation as well as in coefficient 
of friction 


Principles of rotary molding. J. C 
Reib. SPE J. 15, 546-49 (July 1959) 
The theories, historical background, 
and types of equipment used in ro- 
tary molding processes are discussed 
The method is compared, in general, 
to methods involving the use of flat- 
bed presses. New developments in 
equipment, particularly those in- 
volving the adaptation of automatic 
preheating equipment, promise a 
continuing and increasing use of 
rotary molding methods 


PVC foams made with solid blowing 
agents. G. Wick, D. Homann, and 
P. Schmidt. Kunststoffe 49, 383-90 
(Aug. 1959). The use of blowing 
agents which on heating decompose 
with the evolution of gas in the 
manufacture of foams has made 
considerable progress. An advantage 
of this method is that equipment 
costs are much less than those for 
gas processes. Cellular materials 
made by using solid blowing agents 
possess properties similar to those of 
foams made by gas blowing. 


Applications 


Plastics in building from the archi- 
tect’s point of view. R. Gillett. Plas- 
tics Inst. Trans. & J. 27, 101-08 
(June 1959). Specific (To page 56) 


MODERN PLASTICS 





“POLYLITE resins are indispensable to 
production of our unique foam buoy” 


— says Lester Hegstad, Hanson Equipment Company 


] The blended 
liquid is poured 
into the mold be- 
fore the foaming 


action begins 


2 Negligible 
waste typifies 
control achieved 
when RCI foam 


system is used. 


3 Here's the 
buoy just fifteen 
minutes later, fin- 
ished except for 


the hardware. 


ee 


. 


Ne ’’RCI POLYLITE polyester resins have helped us ob- 
tain exactly the properties we want in our Skipperline 


3uoy,”’ says Lester Hegstad, Vice President in Charge of 4 ee 
. : ‘ a . . ° a “No other 
Engineering, Hanson Equipment Company, Beloit, Wisconsin. 


resins proved as 


The buoys are constructed of polyurethane foam and perfect for our 
a ‘“‘skin” of reinforced plastic. The foam fills the body of the production as 
buoy and makes it lighter and more buoyant than wood or saadapenscle 
cork, as well as impervious to rot. The exterior is resistant eee 
to rot, unharmed by salt water, and won't chip, peel or re- 
quire painting. 


The foam core of the buoy is prepared by blending the 
POLYLITE ingredients and pouring them as a liquid into the 
mold which has been lined with the reinforced plastic “skin.”’ 
Foaming and curing take place rapidly and at room tempera- 
ture. The result is a hard, rigid foam with a high strength- 
to-density ratio and an exceptionally uniform structure of 
closed cells. 


The “skin” is made from glass fiber cloth and two 
other POLYLITE resins — a colored gel coat and a bonding 
resin. 

. . . . SE 

The Hanson Company also uses RCI resins in its 


Creative Chemistry... 
manufacture of reinforced plastic tanks and boats. In every 


Your Partner in Progress 


case the company has found that no other resins perform 
as well as the RCI line. R EIC Hi HOLD 


" ‘ A P Synthetic Resins ¢ Chemical Colors « Industrial Adhesives 
I erhaps there’s a POLYLITE resin that can improve Phenol ¢ Hydrochloric Acid ¢ Formaldehyde ¢ Glycerine 


: . Phthalic Anhydride « Maleic Anhydride « Sebacic Acid 
your products or production technique. Your REICHHOLD 


Ortho-Phenyiphenol « Sodium Sulfite « Pentaerythritol 
. , . . ° Pentachlorophenol « Sodium Pentachliorophenate 
representative will be glad to discuss it with you. 


Sulfuric Acid ¢ Methanol 


REICHHOLD CHEMICALS, INC. 
RCI BUILDING, WHITE PLAINS, N. Y. 
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From page 54) 


applications of plastics are discussed 


from viewpoint of the architect. 


Plastics the construction of build- 
ings. V. H. Wentworth. Plastic Inst. 
Trans. & J. 27, 108-16 (June 1959). 
New applications of plastics in 
building construction include sty- 
rene plastic linings for concrete 
forms, foamed plastics for insulating 
polyester, coatings on masonry, wall 
coverings, and colored styrene plas- 


tic pellets in concrete walls 


Glass-fiber sleeve-spr nos for high 
K. Maier. Prod 
Eng. 30, 60-63 (Aug. 17, 1959). Re- 
inforced glass fiber 


energy absorption 
IY I 


cylindrical 
springs are described. A continuous, 
resin-dipped filament is wound in a 


circumferential fashion to obtain 
maximum hoop tensile strength. In 
such a method the elastic limit 
stress practically equals the ultimate 
strength of the fibers and there is 
no flow between the elastic limit 
and the final breaking strength. A 
sleeve-barrel combination is de- 
scribed which can withstand the re- 
peated impact of masses moving at 
speeds over 150 ft./sec. Design fea- 
tures and the stresses generated in 


the spring assembly are described 


Importance of plastics nm coating 
synthet ( fiber fabrics F Kassack 
Kunststoffe 49, 425-30 (Aug. 1959) 
The use of plastics such as polyvinyl] 
chloride, polyurethanes, substituted 
polybutadiene and polyethylene for 


coating synthetic fiber based fabrics 


has produced interesting possibili- 


ties with regard to coated materials. 
Important advantages of such coated 
excellent 


fabrics include 


water- 
proofness, resistance to weathering 
aging, rotting as well as the avoid- 
ance of undesirable shrinkage. Fur- 
thermore, coating weights may be 
reduced without adversely affecting 


tear strength 


Properties 

Effect of chemical structure on the 
softening point of substituted poly- 
styrene and related materials. W. G 
Barb. J. Polymer Sci. 37, 515-32 
(June 1959). The concept of a limit- 
ing softening point (LSP), defined 
in relation to a particular standard 
test method (B.S. 1493) but other- 
wise only a function of the repeat 
unit structure of the polymer, is dis- 
cussed. An approximate correlation 
of results obtained from different 
standard methods is given and its 
limitations analyzed. LSP data are 


given for polystyrene and 25 differ- 
ent substituted polystyrenes. Analy- 
sis of the 


results suggests the 


following: 1) The elevating effect of 


non-polar nuclear substituents is 
greatest in the ortho position, and 
increases with the size of the substi- 
tuent. 2) In the para position, large 
rigid groups elevate the softening- 
point whereas the reverse is true of 
flexible (articulated) groups. 3) 
Effect of substituents are additive 
only where they produce the same 
hindrance to molecular motion. The 
mechanisms by which substitution 
can elevate the limiting softening 
point of polystyrene are (a) stiffen- 
ing of the main-chain backbone; (b) 
intramolecular steric hindrance (e.g., 
o-substitution); (c) increased inter- 
molecular steric hindrance; and (d) 
dipolar attraction 


Flameproof a product. A. R. Gard- 
ner. Prod. Eng. 30, 38-41 (Aug. 3, 
1959). The flammability and methods 
of test of various materials, includ- 
ing plastics, are described. Specifica- 
tions carry different test procedures, 
depending on the type of material 
being tested. The standard test for 
films is to ignite a vertical strip, for 
thicker materials a horizontal piec 

A radiant panel test is widely ap- 
plied to plastics for product uss 
Rigid plastics are surrounded by 

heater coil with a spark gap to ig- 
Current 


research is directed towards incor- 


nite any evolved 


gases 
poration of flame retardants into 
plastics and fibers 


Testing 


Infra-red spectrophotometric studies 
of plastics. R. Sawyer. SPE J. 135, 
537-39 (July 1959). A review of the 
use of infra-red spectroscopy in the 
study of polymers is presented. Some 
general experimental procedures are 
given for the preparation of samples 
Various types of resins are discussed 
to their characteristic bands and 
the type of structural information 
which might be obtained by infra- 
red techniques 
Short-time _ test fatigue 
strengths of plastics. L. S. Lazar. 
Materials in Design Eng. 50, 98-99 
(Aug. 1959). Close correlations were 


predicts 


obtained between fatigue limits ob- 
tained by accelerated fatigue tests 
and those obtained by conventional 
long-time Wohler tests. The Wohler 
method requires the application of 
various alternating, but constant- 
value, stresses until failure occurs 


or an arbitrarily chosen number of 
cycles is reached. An accelerated fa- 
tigue test requires 
increasing the 


progressively 
alternating stress. 
Various linear rates of increase were 
used and the failure points plotted 
against the square root of the rate 
of increase. The technique has been 
applied to poly(methyl methacry- 
late), polystyrene, nylon and glass 
cloth laminates, and the results hold 
true for all of them 


Chemistry 


Irradiation of polyethyene. IV. Oxi- 
dation effects. H. Matsuo and M. 
Dole. J. Phys. Chem 63, 837-43 
(June 1959). The radiolytic oxida- 
tion of a linear polyethylene (PE) 
was studied by measuring changes 
in total pressure, by observing in- 
creases in optical density in the 
infra-red due to carbonyl absorb- 
ance and by analyzing gaseous 
products of oxidation. The PE film 
was exposed to gamma-radiation in 
the initial presence of a few cm. 
pressure of About one- 
fourth of the combined oxygen ap- 


oxygen 


peared as carbonyl and one-eighth 
as water. Another one-eighth of the 
oxygen formed a mixture of carbon 
monoxide and Product 
yields were linear with amount of 


dioxide 


oxygen consumed whether during 
the irradiation or in the dark period 
irradiation. 
Chemical mechanisms of the reac- 


subsequent to the 


tion are discussed 


Publishers’ addresses 


British Plastics: lliffe & Sons, Ltd., Dor- 
set House Stamford St London SEl 
England 

Chimie and Industrie: 28, Rue Saint- 
Dominique, Paris 7 France 

Izvestiya Vysshikh Uchebnykh Zave- 
denii, Kh miya Khimicheskaya Tekh- 
nologiya: Ministerstvo Vysshego Obra- 
zovaniya SSR, Ivanovo, U.S.S.R 

Izvestiya Vysshikh Uchebnykh Zave- 
denii, Tokhnsien ya Legkoi Promyshlen- 
most: Izdatel’stvo Kievskogo Tekhnoli- 
gicheskogo Instituto Legkoi Promyshelen- 
nosti, Kiev, Ukr., US.S.R 

Journal of Applied Polymer Science 
Interscience Publishers Inc 250 Fifth 
Ave., New York 1 - = 

Journal of Physical Chemistry: Ameri- 
can Chemical Society, 1155 Sixteenth St 
N. W., Washington 6, D. C 

Journal of Polymer Science Inter- 
science Publishers Inc., 250 Fifth Ave 
New York 1, N. Y 

Kunststoffe: Karl Hanser Verlag, Leon- 
ard-Eck-Sirasse 7, Munich 27, Germany 

Manufacturing Chemist: Leonard Hill 
Ltd., Leonard Hill House, Eden St., Lon- 
don NW1, England 

Materials in Design Engineering: Rein- 
hold Publishing Corp 430 Park Ave 
New York 22, N. Y 

Plastics Institute Transactions & Jour- 
nal: The Plastics Institute, 6 Mandeville 
Pl., London W1, England 

Plastics (London): Temple Press Ltd 
Bowling Greene Lane, London EC1, Eng- 
land 

Product Engineering McGraw-Hill 
Publishing Co., 330 W. 42nd St., New 
York 36, N. Y 

Revue Generale de _ VUelectricite 12 
Place Henri-Bergson, Paris 8°, France 

Revista de Plasticos: Serrano, 119, Ma- 
drid, Spain 

SPE Journal: Society of Plastics En- 
gineers Inc., 65 Prospect St., Stamford, 
Conn.—End 
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The profitable way to injection molding 


of parts up to 12 oz. especially those involving inserts or loose cores 


MINI-JECTOR 


Reg. U.S. Pat. Off 


PLASTIC INJECTION MOLDING MACHINES 


Features: 


@ Semi-automatic operation 

@ No front tie rods to hinder free access to mold area 
when mold is open 

® Vertical clamping. Inserts or loose cores remain un- 
disturbed because bottom of mold is stationary at all 
times. 


Precision parts in an endless variety—sub-miniature to 1'2 oz.—are 
production molded at low cost on versatile, efficient MINI-JECTOR 
plastic injection molding machines 


Among MINI-JECTOR outstanding advantages are 

Low mold cost—mold blanks as low as $29.50; Low initial cost— 
models start under $1,000 complete. MINI-JECTORS mold all ther 
moplastics, including ny!on 


There’s a MINI-JECTOR to solve your 
molding problems 


Two of the stock MINI- 
JECTOR models. Left— 
“Wasp”, available with 
Gir or hydraulic power. 
Uses small “’V’ molds. 
Capacity up to 34 oz 
Right—"‘Hornet”’ model 
features horizontal 
clamping with mold 
area of 6” x 516” x 5” 
Capecity up to 1 oz 
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Super Eldorado MINI-JECTOR 
Model 70VC105 


@ Approx. 18 tons clamping pressure. 
@ Hydraulic power, self-contained 


@ Capacity up to 12 oz. (vinyl) 
Send for FREE catalog—NOW! 


New, illustrated, 56 pages of useful information. Shows low-cost way 
to develop and produce wide variety of molded items (sub-miniature 
to 1'2 oz.) in all thermoplastics by modern, profitable methods. 
Gives detailed specifications, technical data on performance, appli- 
cations. Complete price list for all models. Mail coupon today! 


NEWBURY INDUSTRIES, INC. 
Box 121, Newbury, Ohio 


Please send me the FREE catalog 

Name 

Company 

Address 

City State 


For convenience fill in, attach to company letterhead and mail 
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Copies of these patents are available from the U. S. Patent Office, Washington, D. C., at 25¢ each. 


U. S. Pats., July 28, 1959 


Salts of hydrolyzed polyacrylate es- 
ters. A, Maeder (to Ciba). 2,897,172. 


Styrene-allyl alcohol-acrylic ester 
terpolymers. E. C. Chapin and R. F. 
Smith (to Monsanto). 2,897,174. 


Production of epoxy resins. B. R. 
Howe and J. H. Turner. 2,897,175. 


Chlorine-containing resins. J. F 
Rocky and F. R. Nissel (to Union 


Carbide). 2,897,176. 


Resinous polyalcohols. A. M. Partan- 
sky and P. G. Schrader (to Dow). 
2,897,180 


Polyurethanes. E. 
Bayer). 2,897,181 


Windemuth (to 


Oxazine and oxazoline polymers 
P. L. de Benneville and L. S. Luskin 


(to Rohm & Haas). 2,897,182. 


Ethylene polymerization. R. J. Christl 
and M. J. Roedel (to Du Pont). 
2,897,183 


U. S. Pats., Aug. 4, 1959 


Vinylidene-polyester composition. P. 
Robitschek and C. T. Bean (to 
Hooker). 2,898,256. 


Polyester-vinyl-heterocyclic nitro- 


copolymer. C. E. 
Wheelock (to Phillips). 2,898,259. 


gen monomer 


Anion-exchange resins. A. H. Greer 
(to Pfaudler Permutit). 2,898,310. 


Cation-exchange resins. Y. Tsunoda, 
M. Seko, M. Watanabe, and T. Mis- 
umi (to Asahi Kasei Kogyo). 2,898,- 
311. 


Cellular polyvinyl polyester. W. Szu- 
kiewicz, A. R. Steimle, and P. H. 
Rhodes (to P. H. Rhodes). 2,898,312. 


Thermosetting resin-bamboo parti- 
cle composition. R. M. Shepardson 
2,898,314 


Oxygen-containing polymer of cy- 
clopentadiene. O. Roelen (to Ruhr- 
chemie). 2,898,316 


Methyl methacrylate polymer com- 
position. D. H. Coffey and D. G 
Guest (to Imperial Chemical). 2,- 
898,318. 


Vinyl ester compositions. J. C. Pe- 
tropoulos 
2,898,319 


(to American Cyanamid) 


Soil-conditioning. G. S. Sprague and 
H. Z. Friedlander (to American Cy- 
anamid). 2,898,320 


Phenolic _resin-butadiene 
compositions. A. F. 
Hooker). 2,898,321-2. 


rubber 
Shepard (to 


Chloroethylene polymers. G. A. 
Clark (to Dow). 2,898,323. 


Melamine-urea formaldehyde resins 
H. A. Mackay (to Catalin). 2,898,324. 


Petroleum resins. J. V. Fusco and 
S. B. Mirviss (to Esso). 2,?98,325 


Olefin polymerization. E. F. Peters 
and B. L. Evering (to Standard Oil). 
2,898,326. 


Olefin polymerization. W. J. G. Mc- 
Culloch and A. W. Langer, Jr. (to 
Esso). 2,898,327. 


Olefin polymerization. H. W. B. Reed 
and W. E. A. Mitchell (to Imperial 
Chemical). 2,898,328. 


Polymerization. A. R. Kittelson (to 
Esso). 2,898,329. 


Ethylene polymerization. H. Isban- 
jian (to Aries Associates). 2,898,330. 


U. S. Pats., Aug. 11, 1959 


Vinyl pyridine polymers. C. E. Ad- 
ams and C. N. Kimberlin, Jr. (to 
Esso). 2,899,396 


Polyamide-epoxy resin emulsions. D. 
Aelony and H. Wittcoff (to General 
Mills). 2,899,397. 


Heat-stabilized vinyl compositions 
A. E. Pflaumer. 2,899,398 


Ethoxyline resin-shellac-dicyandia- 
mide composition. R. G. Flowers (to 
General Electric). 2,899,399. 


Polysiloxanes. D. W. Lewis (to West- 
inghouse). 2,899,403 


Terpolymers of styrene, allyl alco- 
hol, and acrylic acid. E. C. Chapin 
and R. F. Smith (to Monsanto) 
2,899,404 


Polymerization of vinyl monomers 
n the presence of a homopolymer 
H. W. Coover (to Eastman Kodak). 
2,899,405 


Copolymers of acylamidoguanamines. 
P. L. de Benneville and L. S. Luskin 
(to Rohm & Haas). 2,899,406. 


Curing epoxy resins. H. A. Cyba (to 
Universal Oil). 2,899,407. 


Copolymers of glycols, sulfonyl di- 
benzoic acid, and an aniline deriva- 


tive. J. R. Caldwell and J. W. Well- 
man (to Eastman Kodak). 2,899,408. 


Elastomeric diisocyanate polymers. 
G. A. Nesty and E. W. Pietrusza (to 
Allied Chemical) . 2,899, 409. 


Polymethylene teraphthalates. N. 
Standring (to Imperial Chemical). 
2,899,410. 


Polyurethane elastomers. C. S. Shol- 
lenberger (to B. F. 
2,899,411. 


Goodrich). 


Persulfone resins. J. R. Caldwell and 
E. H. Hill (to Eastman Kodak). 
2,899,412 


Olefin polymerization. H. J. Hage- 
meyer, Jr. and M. B. Edwards (to 
Eastman Kodak). 2,899,413. 


Olefin polymerization with ultra- 
sonic waves. T. S. Mertes (to Sun 
Oil). 2,899,414. 


Coordination polymerization cata- 
lysts. W. L. Truett (to Du Pont). 


2,899,415. 


Polymerization. G. W. Hooker (to 
Koppers). 2,899,417. 


Olefin polymerization. W. B. Reyn- 
olds (to Phillips). 2,899,418. 


Olefin polymerization. R. R. Cham- 
bers, R. H. Elkins, and J. J. Monagle 
(to Sinclair). 2,899,419. 


U. S. Pats., Aug. 18, 1959 


Polyurethane foam. W. R. Powers 


and R. A. Volz (to Scott Paper). U. S. 
2,900,278 


Polyvinylpyrrolidone-iodine adducts. 
S. Siggia (to General Aniline). U. S. 
2,900,305. 


Anion-exchange resins. J. A. Patter- 
son and I. M. Abrams (to Chemical 
Process). U. S. 2,900,352. 


Composition of poly-1, 1-dihydro- 
xryperfluorobutyl acrylate. L. E. Novy 
to United States). U. S. 2,900,355 


Zine aromatic polyester. R. P. Arndt 
(to Anaconda Wire). U. S. 2,900,356. 


Interpolymers of acrylonitrile, allyl 
alcohol and styrene. E. C. Chapin and 
R. F. Smith (to Monsanto). U. S. 2,- 
900,359 


Polymerization. R. Schmitz-Josten 
(to Bayer). U. S. 2,900,360.—End 
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ARGUS MAKES VINYLS BEHAVE! 


Can you control the behavior of vinyls? Argus plastic izers to meet your needs. 
suys “yes,” lf. for example. your basic requirement is 

Continuous, creative research—on vinyl re- exceptional heat and light stability. you'll vet 
ictions to heat, light, sulphide staining. out it consistently, and at less cost. with Argus 
door weatherability and scores of other tests Mark LL—the most effective vinyl stabilizer on 
vives Argus an intimate knowledge of the be- the market today. And for any special prob- 
havior of viny! products under conditions of lems. Argus gets the answers. 


actual use. Thus. we can make your vinyls be- Why gamble on the quality of your prod- 


have in processing and in periormance by ucts or on customer satisfaction? Call or write 


providing you with Mark stabilizers or Drapex for consultation, technical bulletins, samples. 


ARGUS CHEMICAL. 


CORPORATION New York and Cleveland 


Main Office: 633 Court Street, Brooklyn 31, N.Y. Branch: Frederick Building, Cleveland 15, Ohio 


Rep's.: H. M. Royal, Ir 11911 jruff Ave., Downey, California; Philipp Bros. Chemicals 10 High St., Boston; H. L. Blachford, Ltd., 977 Aqueduct St., Montreal 
European Affiliates: SA Argu hemical NV; 33, Rue d’Anderlecht, Drogenbos, Belgium—Lankro Chemicals, Ltd Salters Lane, Eccles, Manchester, England 
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ASBESTOS FIBRES ARE 
THAN 1 HUMAN HAIR 


The diameter of asbestos fibre in inches ranges from 7.06 x 107 to 11.8 x 10° 


Shown above is not just one but a number of str is 


The fineness of J-M Asbestos Fibre assures 
higher loading, greater strength for your plastics 


The BROAD COVERAGE and dispersability 

of Johns-Manville Asbestos Fibre 

plus its exceptionally high tensile strength 
can add competitive advantages when 

used as a plastics reinforcer for products 


floor tile to molded elec 


ranging fron 
trical parts 

Compare the coverage of this J-M 
““magic mineral” with glass fibre: only 
4.000 glass fibres to one linear inch... 
as many as 1,000,000 asbestos fibres in 
the same space! 

Compare its amazing strength with 
ingot or wrought iron: greater than an 
equal thickness of either one! 

In addition to these two outstanding 
properties, you will find J-M Asbestos 


Fibre, because it is of the Chrysotile 


variety, provides the best combination of 


properties offered by any filler on the 
market. It bulks, reinforces, controls 
impact strength, improves dimensional 
stability. In addition, you can depend on 
J-M Asbestos Fibre to reduce molding 
costs whether you work with thermo- 
plastic, thermosetting, or cold-molded 
plastics. 

If you would like more information on 


how you can improve plastics with the 
J-M “‘magic mineral,”’ write for your free 


JoHNS-Manvitte Jf) 


AFD-8A. Address: 
Johns- Manville, Asbestos Fibre Division, 
Box 1500, Asbestos, Quebec, Canada. 


copy of brochure 


Characteristics of J-M Chrysotile Asbestos 

used in the Plastics Industry: 

Type of Asbestos: Chrysotile 

Specific Gravity: 2.4—2.6 

Color: Dry: Light gray—Wet: Dark gray 
Approximate Chemical Analysis: 

MgO... . .40-42 FeO... . .Tr-6 


SiOz. . . .38-42 Fe203 .. . .T6 
H20 « « «32-18 Al203.. . . .Tr-3 


~ 
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es 


Chemists 


CH,.—CH, = G=0 
NA 
CH, —CH.— CH, 


Polymerization 


CH, —CH.—CH 


Hydrolysis 


re 


CH, —CH, —C 


 NH,(CH,),COOH 


CH, —CH,—Ct 
Reaction with Aceiyler 
CH, —CH,—C=0 

| K | 
NH + HC=CH —e NCH=CH, 
| 


CH, — CH, —CH, CH: — CHs—CH, 


Reaction with Ammonia and Alky! Amines 
CH, —CH,—-C=0 
| NH + NH, —- H,N(CH,),C=N + HO 
CH, — CH,— CH, 
Reaction with Isocyanates 
CH, —CH,-C=0 
! 
a 
| 
CH, — CH,—CH, 








building block for 


completely new organics 





€-Caprolactam stands as a challenge to the cre- 
ative ingenuity of American chemists and chemi- 
cal engineers. From it can be built completely new 
commercial chemicals and resulting end-products 
with properties unknown today. 

Consider its unique 7-membered ring, its polymer- 
forming potentialities . . . its reaction possibilities 
with other chemicals to create new materials useful 
to science and industry. 


And then remember that this unique monomer is 
already priced low enough for volume use in resins 
and fibers. 


Send for Technical Bulletin 1-14R 
Substantial product-development work is being 
done with National €-Caprolactam. A considerable 
body of basic research data already exists. To en- 
courage still wider interest, National Aniline has 
compiled a new 34-page brochure containing com- 
plete properties, known reactions, suggested uses 
and a comprehensive bibliography. Samples and 
additional technical help are available to those 
whose work may develop broader use of National 
€-Caprolactam. 


NATIONAL ANILINE 
DIVISION 


40 Rector Street, New York 6, N. Y. 


Atlonta Boston (Charlotte (Chicogo Greensboro Los Angele 
Philadelphia Portland, Ore Providence San Francisco 


In Conode ALLIED CHEMICAL CANADA, LTD., 100 North Queen St., Toronte 





INJECTION MOLDING MACHINES 
VSTAY LEVEL “STAY PUT 


when you install them on the new 


(fv TES 


with patented vinyl, sisal, and cork Air-Loc top and bottom. 


WEDGAMOTL 


NEW FOLDER describes 
the WEDGMOUNT meth- 


od, gives sizes available No more bolting machines to the floor, now you can have real 

vari f ° ° sa. one ‘ 
a production flexibility, plus the benefits of greatly reduced machine 
vibration. Look into WEDGMOUNT today. It is the fastest known 


method for precision installation of molding machines. 


KEYED CONSTRUCTION 


prevents movement within mount 


DOUBLE-WEDGE CONSTRUCTION 
gives immediate precision leveling 


AlR-LOC TOP AND BOTTOM ? 
grips machine to floor is manufactured by 


ADJUSTMENT BOLT | CLARK, CUTLER, McDERMOTT CO. 


permits fast, easy installation 125 WEST CENTRAL STREET, FRANKLIN, MASS. 
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Gallon and Quart bottles courtesy of Vanguard Plastics, Inc., Freehold, N. J. 


O-0-0-0-O-p-s! 


Thud! No crash, splatter, splash! But just plain thud! This bottle resists breakage because it’s made of 
SuPER DyLan® high density polyethylene. The gallon size weighs only 342 ounces, yet it protects its con- 
tents... and the user, too! It’s the bottle with the built-in bounce! 

More than shatterproof, SUPER DyLan bottles are rigid and light in weight——less than | 10 the weight 
of gallon glass bottles. Needless to say, lightness like this cuts shipping expenses and simplifies handling 

Cost? Very economical. For sheer good looks you can just about name the color you want in SUPER 
DyLan. Printability? It’s easy by normal procedures. 

SuPER DYLAN can be easily blow-molded into bottles of all sizes and shapes. You can use it to package 
almost anything. Acids, sure. Detergents, too; and cosmetics, pharmaceuticals, bulk chemicals, shampoos 
and food products. SUPER DYLAN resists heat and can be readily sterilized. 

Write for more information on SUPER DyLAn high density polyethylene for bottles. Koppers Company, 
Inc., Plastics Division, Dept. MP-129, Pittsburgh 19, Pennsylvania. 


Offices in Principal Cities - In Canada: Dominion Anilines and Chemicals Ltd., Toronto, Ontario 


KOPPERS PLASTICS 


DYLENE® polystyrene, DYLITE® expandable polystyrene, and DYLAN® polyethylene 


fine plastics produced by Koppe npany, Inc 





The Fellows No. 6-10-225 
INJECTION MOLDING MACHINE 


offers * maximum speed and versatility 
*up to 50% greater production 


readily adapted to sequential impact 








injection molding equipment 
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Fellows No. 6-10-225 machines are now in operation in customers’ plants on a wide 
variety of parts up to 10-ounce shots — some fully automatic and some manual. 
Dry-run speeds of 825 to 925 cycles per hour (850 to 1000 cycles per hour with 


optional 30 HP motor) have substantially increased production on thin wall parts, 


When equipped with “SIM”, Fellows machines pre-compress the melt to full 
pressure and fire it through each nozzle for a controlled time interval. One, two, 
or four nozzles may be employed, whether molding container-like parts or filling 
groups of cavities. Core shifting is minimized, welds and warpage reduced and 
set-up and control of each cavity or portion of the plastics circuit is simplified. 
“SIM” is manufactured and sold under license from Bopp Decker Plastics Inc. 
For full information about Fellows Injection Machines or “SIM”, 


W rite or call any Fellows office. 


molding for 1, 2, or 4 nozzles 


x 








— 


eo 


Feliows No. 6-10-225 








THE FELLOWS GEAR SHAPER COMPANY « Plastics Machine Division, Head Office and Export Department, Springfield, Vermont 
ranch Offices: 1048 North Woodward Avenue, Royal Oak, Michigan « 150 West Pleasant Avenue, Maywood, N. J 
5835 West North Avenue, Chicago 39 « 6214 West Manchester Avenue, Los Angeles 45 
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well make 
the press | 


YOU NAME THE MATERIAL CHARACTERISTICS 


Just tell us the nature of the material—polyester, acrylic, fiber glass, rubber, or whatever—and give us 
your production specifications. We’ll build the right compression molding press to meet your needs. 


Erie Foundry regularly builds hydraulic molding presses in capacities of 25 to 4,000 tons. Our advanced 
design control systems will apply forces accurately and precisely, maintain platen temperatures within close 
tolerances, and perform molding cycles with split-second timing. Versa- 
tility is built in so that a wide range of molding jobs can be handled. 





Write now for your copies of our descriptive bulletins on Erie Foundry 


hydraulic presses for rubber and plastics, 


Hydraulic Press Division 


ERIE FOUNDRY CoO, eERIeE9, Pa. 











MODERN PLASTICS 











Opal * Perspex display stand specially designed by R. Stenneti-Willson for J. Wuidart & Co. Lid., London 


T° DISPLAY modern, fine glass so that its background 

O ] ‘Pp 9 enhances the colour and form without intruding 
pa erspex is a very difficult task. R. Stennett-Willson of J. 
Wuidart & Co. Ltd. chose opal ‘Perspex’ acrylic sheet 


was chosen to enclose the light source so that the display stands 


would give an even diffuse light which would show 


to display clearly the shape and colour of the glassware without 


distracting highlights and reflections. 


modern glass The stand is simple, clean in line anil displays the 


glass to advantage because the opal ‘Perspex’ con- 
trasts with the glass but remains a background. 


‘Perspex’ acrylic sheet is available in a range of 
attractive modern colours in opal, transparent, trans- 
lucent and opaque colours as well as in clear sheet. It 
is tough, light in weight and easy to clean and maintain. 





‘Perspex is the registered 
trade mark for the acrylic 
sheet manufactured by 1.C 1 


Imperial Chemical Industries Limited, Plastics Division: Export Dept., Black Fan Road, Welwyn Garden City, Herts. 


U.S.A. enquiries to: J. B. Henriques Inc., 521 Fifth Avenue, Canadian enquiries to: Canadian Industries Ltd., Plastics 
New York 17, N.Y. 


Division, Box 10, Montreal P.Q. 


PPOS/OsA 
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WETTING 


CURING 


STRENGTH DEVELOPMENT 


MEANS MORE BOATS PER DAY 


This is precisely why more leading manufacturers of plastic 
boats are turning to IC* POLYESTER RESINS AND 
GEL COATS. 


If you’re missing part of the boat-buying boom because of 
limited capacity, let us show you how to increase production 
with your present equipment. 


IC Resins, Gel Coats and Color Concentrates provide a 
complete polyester package of uniformly high quality for both 
hand lay-up and spray application. You are assured easier 
handling, and a FAST, even cure... and IC Polyester Tech- 
nical Service is unexcelled. 


Write (on your company letterhead) for your copy of the new 
IC Polyester Hand Lay-Up Bulletin TODAY. 


Interchemical 


CORPORATION 


* Finishes Division 


+; 
et. 
* 


pow gs 


Photograph courtesy of CRESTLINER INC, Little Falts, SaMi. 
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by most chemicals. (2) Royalite molds cleanly, 
tT 


Here is a versatil moplastic 
that forms 1) hape } har] ‘tail — and ‘ without seams or sharp edges to snag or chip. 
t answers ie basic desig  tougt (3) Royalite gives you new textured beauty ina 


ness, beauty and economy. a tool fou wide range of colors built in to last. (4) Royalite 
advanced thinking, U.S. Royalite makes n is extra light, making portable products even 
modern product designs al. Check these 


more portable. (5) Royalite is economical to 


a tough to use. Advanced fabricating techniques permit its 


1 popular-priced items. Send for free, 


advantage 
wide use ol 
file-size spec ifications booklet. 


Z 


resist hard knocks and scrape impervious 
to grease and oil, nonrusting and unaffected 


‘US United States Rubber 





What's new 


in the 


ARTICLES 


in the new 


The new, 1960 sopERN PLASTICS dynamic year for the plastics 
ENCYCLOPEDIA has covered the field with a record number of 
events and developments of a 


highly informative articles. 


Appearing for the first time in the Resins and Molding Compounds section are articles on 
the newer resins, including the acetals, polycarbonates and polypropylenes. As always, 
extensive revision by experts has brought up to date the articles on older materials 


The Foamed Plastics section has been re-arranged and expanded to provide for easier 
extraction of specific information. A special, 4-page Recent Developments feature showcases 
the significant advancements and discoveries of the previous year. 


In the sections pertaining to chemicals, films and sheeting, reinforcements and laminates 
von will find new articles on such timely topics as: 


Ultra-violet light absorbers 
How to use and store plastic film sheeting and shapes to reduc « spoilage and waste 
Sisal fibers in their new role as reinforcing materials 


What reinforced plastics processors should know about the three most recent 


processing techniques—centrifugal casting. filament winding and spray-up molding 


Processing of the new plastics materials is given comprehensive treatment in the Engineer- 


ind Methods section, along with the usual thorough coverage of the familiar resins 


In the Fabricating and Finishing section, decorating and assembling of plastics products has 
heen given broader treatment. In the Machinery and Equipment section, variable speed 
drives, temperature control units, granulators and pelletizers, weigh feeders, hopper dryers 
ind water recovery systems are among the many pieces of auxiliary equipment to which 
special editorial space have been devoted 


Be sure to keep your Modern Plastics Encyclopedia handy. It will faithtully answer your 
practical, work-day questions all through the coming year! 


MODERN PLASTICS 
ENCYCLOPEDIA ISSUE 
For 1960 


A Breskin Publication 
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Time after time, production men come to Elmes for help in combat- 
ing rising costs on jobs involving presswork. And time after time, 
Elmes engineers provide job-fitted installations that result in cost- 
lowering, profit-making performance. 


Solving “‘pressing problems’’ is not new for Elmes, where an out- 
standing leadership in hydraulic service has been maintained for 
over half a century. Sometimes the answer is found in a standard 
design Elmes® Press, or a standard design with modifications. Or, in 
unusual situations, special custom-built units may be needed. In any 
case, an Elmes recommendation will meet requirements exactly—an 
Elmes installation will provide high productivity, trouble-free opera- 
tion, minimum maintenance. 





Get a new “‘line’’ on your production costs. Talk it over with your 
nearby Elmes Distributor, or write to us direct. 





(Right) One of a battery of 225- 
ton Automatic Molding Presses. 
In continuous high production, 
these Elmes presses consistently 
produce top quality work, with 
minimum maintenance 





A line of Elmes Hydrolair® Presses molding plastic switch parts. Hydrolairs are 
hydraulic presses speciaily designed for small-press users —exceptionally econom- 
ical, powered from the shop air line! Built in 30, 50, 75, and 100-ton sizes, for 
plastics and rubber molding, laminating, assembling, etc., and for laboratory work. 


‘all American Steel Foundries 
PRBS ENGINEERING division 
1159 Tennessee Avenue, Cincinnati 29, Ohio 


METAL-WORKING PRESSES » PLASTICS MOLDING PRESSES + PUMPS - ACCUMULATORS 
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It takes more than these 
to design special equipment 
that’s right for the job 


Seldom a day passes that we are not engaged in helping 
a plastics or rubber processor solve a problem involving 
special machinery for new processes or unusual product 
requirements. Undoubtedly one big reason for the out- 
standing success of this phase of our business is that im- 
portant extra “tool” Adamson United brings to the job... 
the wealth of specialized knowledge gained through more 
than 65 years of intimate contact with these industries. 
Do you need special equipment for a new process? A new 
design to cut production costs, increase production or 
improve product quality? Our engineers, who are thor- 
oughly familiar with today’s plastics and rubber processing 
problems, have provided hundreds of manufacturers with 
equipment that meets these requirements exactly. 
Adamson United is ready to go to work for you, with a 
complete service from blueprint to installation. Why not 
call us in to discuss your particular problems? No obli- 
gation, of course. 


DESIGNERS AND BUILDERS OF ABAMSON UNI | EO 


MILLS * CALENDERS * PRESSES 


SPECIAL MACHINERY AND EQUIPMENT G Oo MW Pp A N y 
FOR COMPLETE PROCESSES 730 CARROLL STREET, AKRON 4, OHIO 


Subsidiary of United Engineering and Foundry Company 
Plants at Pittsburgh, Vandergrift, Wilmington, Youngstown, Canton 
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from unwind to rewind 


AND YOU CONTROL COST, QUALITY, AND PRODUCTIVITY 
IN SLITTING, REWINDING AND WEB-FED CONVERTING 


Complete automatic roll control, perfectly integrated from unwind to rewind, is rapidly becom- 
ing an absolute essential in all areas of slitting, rewinding, web-fed printing and web-fed processing. 


Today’s high-speed, high-volume production systems cannot tolerate the weaknesses inherent in a 
piecemeal roll handling arrangement. 








There are literally hundreds of possible combinations of 
TWO NEW MACHINES FROM CAMERON’S of tension sensing systems, unwind brakes, edge guides and 

FAMOUS LINE OF SLITTER-REWINDERS other web control devices. The problem is to make them 
work together for integrated roll control. For example, a 
good tension sensing system is of little value unless its re- 
sponses actuate a properly fitted brake of the right design 
and capacity. Sensing and braking are useless if edge 
guides fail to respond or if the rewind method employed 
does not suit the material. 

To provide equipment that will work in perfect unison to 
keep a fast-running web under precision control all the way 
from unwind to rewind is a job for roll handling specialists- 

engineers who are thoroughly experienced in every phase 
CAMERON 620 of the entire unwind-to-rewind process. 


Versatile! High-Speed! A general purpose siitter-rewinder 
widely used in processing off-caliper materials, including 


paper, plastics, foils and laminates. 620 is a popular HERE 1S ONE SURE WAY TO GET 


member of the famous Cameron line of slitters, roll 


winders, unwinds and web control systems. INTEGRATED AUTOMATIC ROLL CONTROL 


Recognizing the growing need for completely integrated 
automatic roll control Cameron Specialists have estab- 
lished a unique Testing and Development Department. 
This department is completely equipped for engineered test 
runs on all types of flexible web materials. Various unwind, 
rewind, slitting and control elements are teamed to achieve 
optimum efficiency. You are invited to consult with Cam- 
eron Specialists regarding free test runs on your material. 
Let Cameron help you stay ahead! Write or telephone, now. 


CAMERON 650 Cameron Machine Company, Franklin Road, Dover, N. J. 


A fast, rugged Cameron built to meet special require- Canada: Cameron Machine Co. of Canada, Ltd., 15 Hatt St., Dundas, Ontario 
ments. It is used for separating, slitting and rewinding France: Batignolles-Chatillon, 5 Rue De Monttessuy, Paris (7e) France 
two-ply foil. 650 is shown processing a ‘‘double’’ web of 

.00035 foil. Speeds up to 2000 fpm. Rewind diameter up 
to 30”. Widths to suit requirements. Can use score-cut, 
shear-cut, burst-cut or razor-cut slitting. 


ASK ABOUT THE CAMERON LEASE PLAN. 
A LOW, LOW INVESTMENT PUTS PROFIT-BUILDING 








NEW EQUIPMENT TO WORK FOR YOU RIGHT AWAY. 
a Team of Specialists 


53 years devoted exclusively to the design and manufacture of slitting, roll winding, unwind and web control equipment. 
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The polyethylene film used to package these Hallmark gift papers is produced by Flex-O-Glass, Inc. of Chi 


cago, using 


Poly-Eth” 2756, one of the complete family of “Poly-Eth” Polyethylene resins for overwrap 


Now! A Complete Family of Spencer 
For High-Speed Automatic 


In step with the skyrocketing use of polyethylene 
film for overwrap, Spencer Chemical Company 
now offers 3 specialized “Poly-Eth” Polyethylene* 
resins which can all be used in today’s high-speed 
and automatic overwrap machines. 
PACKAGING HISTORY was made recently with the 
development and acceptance of polyethylene film for 
overwrap 


There is good reason for the immediate popularity of 
this new overwrap. Polyethylene film offers many ad- 
vantages not found in cellophane. And polyethylene 
film costs substantially less than cellophane. 


‘Spencer Chemical Company markets Spencer “Poly-Eth” Poly 
ethylene, from which polyethylene film is made, Spencer “Poly- 
Pro” Polypropylene and Spencer Nylon. “Poly-Eth” and “Poly- 
Pro” are trademarks of Spencer Chemical Company 


Spencer Chemical Company was a pioneer in the 
development of special resins from which polyethylene 
film for overwrap is made. 

And now, as the widespread use of this new over- 
wrap has produced demands for several specialized types 
of polyethylene films, Spencer has met these demands 
by offering a complete “Poly-Eth” family of resins for 
overwrap. Through Spencer’s family of “‘Poly-Eth” resins 
a new world of packaging possibilities is opened. (See 
chart above. ) 

The polyethylene overwrap that Hallmark, America’s 
largest manufacturer of greeting cards, uses to package 
gift wrap is illustrative of how each member of 
Spencer’s family of specialized “Poly-Eth” resins is 
tailor-made to specific overwrap requirements. 





America’s 
Growing Name 
In Chemicals 
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Spencer 





See Which “Poly-Eth” Resin Best Suits Your Requirements: 





Melt 
Resin 


Index 


Density Characteristics 





“Poly-Eth” 


Produces film with improved tear resist- 
ance; gloss; excellent clarity and long shelf 
life. Ideally suited for chill-roll casting 
method of extrusion. 


928 





“Poly-Eth” 


Produces film with stiffness; clarity; gloss 
and sparkle; extra moisture vapor proof- 
ness and wide temperature resistance. 








“"Poly-Eth”’ 





Produces film with superior texture and 
feel; excellent moisture resistance; excel- 
lent clarity; toughness; stiffness; wide use 
temperature range and long shelf life. De- 
signed for the fastest overwrap applica- 
tions. The highest medium density overwrap 
resin on the market. 














“Poly-Eth”’ Resins 
Overwrapping 


Seeking a new overwrap with high clarity and 
gloss, excellent tear resistance and long shelf 
life, Hallmark chooses a polyethylene film made 
of “Poly-Eth” 2756 resin to package gift wrap. 


The Hallmark gift papers your wife buys this month 
were printed and packaged early last summer. 

Because of this, the overwrap Hallmark uses to pack- 
age gift wrap must have several special qualities. Pri- 
marily, it must be tough, crystal-clear and able to with- 
stand long shelf life. 


Hallmark finds all of these qualities in a chill- 


roll cast polyethylene film produced by Flex-O- 
Glass, Inc., Chicago, Illinois. 


This polyethylene film is made of “Poly-Eth” 2756, 
one of Spencer Chemical Company’s complete family of 
“Poly-Eth” resins for overwrap. 

Among the specialized qualities exhibited by film 
made of “Poly-Eth” 2756 are: Clarity and gloss found 
only in the best cellophane. Ideal for use in automatic 
overwrap machines. Unparalleled shelf life. And a lower 
cost than cellophane. 

The exceptional advantages of polyethylene overwrap 
have led Hallmark Cards to utilize it in packaging 
other paper products. 

At the present, packages of one-dozen Hallmark 
Valentine Cards are dressed in printed polyethylene 
overwrap. And in the near future, Hallmark anticipates 
packaging many more products in strong, low-cost poly- 
ethylene overwrap. 

All Easy To Use 

Machines now using cellophane may be easily and 
inexpensively converted for use with polyethylene film 
made of “Poly-Eth” resins. 

Spencer Market Development men will be happy to 
discuss the application of inexpensive, strong and 
sparkling polyethylene film to your requirements. For 


information, contact Spencer Chemical Company at the 
address below. 


Polyethylene 


Bidg., 


Chemical Company, 
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Dwight 
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A BOON TO BUSINESSMEN... 


BELL L/L LLL EA 


Uses 


YECOLAC 


THE TOUGH, HARD ABS ptastic 
from BORG-WARNER 


New Compactness, Modern Functional Design, Built-In Versatility... 


are the features of the new 18- or 30-button decor of today’s modern office—the hard, stain- 
Call Director. Simply push a button for regu- resistant surface makes it possible to maintain 
lar telephone service, plus interoffice calls, this appearance. CYCOLAC provides maximum 
multi-line pickup, conference calls, signalling serviceability yet affords important economies 
and other special requirements. in production. 

CYCOLAC was specified for housing and For these reasons, CYCOLAC ABS plastic 
handset by Western Electric because of its ex- is playing an ever more important role in the 


cellent qualities of rigidity and rugged tough- design of new products for modern business 
ness. The handsome colors add much to the and industry. 


CYCOLAC...better in more ways than any other plastic! 


Lone. 
PACESETTER IN 


Division of BORG-WARNER + Washington, W. Va. “Sm 
Ma rbon also represented by: AAS 


WEST COAST: Harwick Standard Chemical Co., Los Angeles, Cal. 
CHEMICAL CANADA: Dillons Chemical Co. Ltd., Montreal & Toronto 
EXPORT: British Anchor Chemical Corp., New York 
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Oerlikon extrusion Coating Plant 


A revolutionary new-construction designed to coat M () f) FL p l | ) () 
paper, aluminum- and cellophane-foils as well as 
textiles with thermo-plastics. Width between 40 


and 100 cm (approx. 10” - 40”) 


Suppliers of complete equipment, consisting of: vertical extruder with wide-slot nozzle; winding up / 
winding off machine; roller-stand with differential measuring equipment; control cabinets / switch panel 


(electronic control) 


Derlikon Plastics ti, stANSINW svitzeran 
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Customers 


“‘feel” for quality in 


vinyl outerwear 


That’s why a fine “hand” is so impor- 
tant for vinyl fabrics. And, many produc- 
ers are convinced that Plastolein Low- 
Temperature Plasticizers endow their 
products with the very best hand... the 
soft, suppleness that “makes friends” 
with the buyer right from the start. 
These Plastolein Plasticizers keep him 
sold, too, by maintaining this fine hand 
at all temperatures, particularly through- 
out the chill range. And not for just a 
few months but for many seasons. . . 
even after prolonged exposure to sum- 
mer heat. 

Emery offers two outstanding low-tem- 
perature plasticizers: Plastolein 9058 
DOZ, the ultimate in low temperature 
performance; and Plastolein 9078 L.T., 
its lower priced counterpart. 

Write Department F-12 for literature. 


PLASTOLEIN® 
plasticizers 


Organic Chemical Saies Department 


Emery Industries, Inc., Carew Tower, Cincinnati 2, Ohio « Vopcolene Division, Los Angeles— 
Emery Industries (Canada) London, Ontario—Export Department, Cincinnati 
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Advances in resin technology, fillers, and processing automation 


have resulted in materials that can do what others can’t 


Lee xactly 50 years after their introduction, 
phenolics are still behaving as friskily as a 
young colt. While perhaps a little overlooked 
in the excitement of numerous new-material 
announcements, the workhorse of the industry 
is tackling some of the toughest jobs for mate- 
rials in industry—and at low cost. 

What accounts for this youthful vigor? 

Although it is not immediately evident, one 
of the most probable factors contributing to the 


continued acceptance and growth of phenolic 
molding materials is the aggressive approach 
currently being taken by the material suppli- 
ers and molders in the development of special 
phenolics and fabricating techniques to meet 
new and demanding requirements. 

New compounds and modifications are con- 
stantly replacing the old. One company states 
that changes occur so often that it finds itself 
replacing nearly all of its identifying compound 


——— 
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RADIOACTIVE PLUTONIUM, be- 
ing handled safely with rubber 
gloves through molded phenolic 
portholes at Argonne National Lab- 
oratory. The problem lay in select- 
ing an economical, suitable material 
for the glove ports when some 1500 
at a time were required. Ports had 
to be tough, leakproof, corrosion 
and fire resistant, and smooth. Solu- 
tion was found in selecting medium 
impact phenolic molding compound. 
Inset shows close-up of porthole 
ring and flange. 
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numbers in the space of two or three years. In 


other cases, numbers are retained and material 
changes and improvements reflect themselves 
in the word “new” prefixing the old number. 

At the same time, since phenolics have been 
around for so long, resin technology is well 
advanced and a wealth of know-how is cur- 
rently available. 

Once fillers in phenolic resins were limited to 
wood-flour, chopped rags, mica, nut shells, and 
asbestos. To these have now been added fibrous 
glass, synthetic flocks (such as nylon), sisal, 
quartz, ceramic fibers, and other mineral fillers. 
With this array of new fillers and reinforcing 
agents, when combined with the many varia- 
tions and modifications of resins available, the 


permutations and combinations are for all prac- 
tical purposes infinite. 

All of these factors add up to versatility— 
without which markets would quickly be lost. 
Two familiar applications point up this fact: 
washing machine agitators and automotive dis- 
tributor caps. As detergents, temperatures, and 
washing machine designs change, new materials 
are constantly being developed for agitators. 
And although one might think a single material 
would be suitable for all the auto makers’ dis- 
tributor caps, each specifies—and gets—a mate- 
rial specially compounded to meet their indi- 
vidual specification. 

Reflecting this versatility are the latest sales 
figures. Far from having been superseded by 


HUNDREDS of these receptacle blocks form the heart of a new modular 
computer system. A tailor-made impact phenolic with good flow is used to 
mold them. Note dozens of tiny holes formed by fragile mold pins (left). At 
right is other side of the part, showing complexity of molding 





the many newcomers, phenolics sales are stand- 
ing up nicely. From a low of 170 million lb. in 
1958, phenolics are expected to top the 200 
million mark by the end of 1959, which is a 
16% increase. 


Trends in phenolics 


In order to meet the molder’s needs, com- 
pound development is producing materials with 
faster cures, easier flow and moldability, pre- 
formability, and suitability for automatic op- 
erations. Result: production costs have been 
going down. 

At the same time, the designer and user are 
looking for greater physical strength (impact, 
flexural, tensile), better heat resistance, in- 
creased arc resistance, better wear properties, 
dimensional stability, better chemical resist- 
ance and a host of other properties. 

Building all of these properties into a single 
all-purpose material is practically impossible. 
However, there are very few applications that 
demand the presence of all these properties in 
the same material. In actual practice, the versa- 
tility of phenolics allows the producer to juggle 
the formulation to emphasize any one of these 
characteristics—provided sacrifices in others 
can be made. This is the area where the phe- 
nolic compounder rolls up his sleeves and goes 
to work. The key word is “balance”—a balance 
of properties in a specially formulated material 
tailored to meet a specific application. 

To illustrate what can be done when the de- 
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SPECIAL nylon-flock filled phenolics, such as 
used in electric typewriter gears, combine the 
dimensional stability of phenolics with the abra- 
sion resistance of nylon for precision parts. 
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MOTOR PROTECTOR PARTS molded of spe- 
cialty phenolic are used in jet airplanes, will 
withstand 500°F. continuously in this use. 


signer is not satisfied to “make do” with what 
is listed in the catalog and digs deeper by call- 
ing in the compounder and molder to help him 
develop a material that will better match his 
needs, let’s look at the following examples of 
how specially developed materials can solve 
knotty industrial design problems. 

An auto manufacturer was using aluminum 
for a part known as a reverse clutch cone 
which is an integral part of an automatic trans- 
mission system and transmits full engine power 
to the rear wheels of one of the heaviest pas- 
senger cars. Close tolerances had to be held on 
the part which required the machining of about 
70 slots around the internal circumference of 
the part. In actual service the aluminum failed 
by galling, showing excessive wear, which in- 
terfered with the proper operation of the auto- 
matic transmission system. To solve this partic- 
ular problem, it was necessary to develop a spe- 
cial glass-fiber-filled impact phenolic molding 
compound. 

Results speak for themselves. After much 
testing, this material has been found to be the 
best material for the job. The part is now pro- 
duced to tolerance with the slots molded in, has 
excellent dimensional stability and wear resis- 
tance and has resulted in an overall cost saving 
of one-third over the metal. 

The same glass-fiber-filled material proved 
to be just the ticket for another high tolerance 
part in the automatic, automotive, transmission 
system requiring dimensional stability, namely 





an oil pump gear. Besides outwearing its metal 
counterpart by a factor of about three to one, 
savings in the cost of the part amounted to 
about two-thirds that of the original cost. 
When the automotive designers ran into 
trouble with nylon gears in a motorized an- 
tenna system, another special phenolic com- 
pound came to the rescue. Although the wear 
resistance of the nylon gears was excellent, 
cold flow of this thermoplastic proved to be 
more than this application could tolerate. The 
answer to this problem proved to be a happy 
wedding of two plastic materials—a nylon flock 
filled phenolic resin. While retaining the good 
abrasion resistance of nylon and eliminating 


Y 
~ V4 Gly 


~~ 


OIL PUMP GEARS use phen i with 
left) or asbestos (right) fiber fillers. Problem 
was to maintain dimensional stabi and close 
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tolerances on the thickne dimension. Use of 
phenolics has prolonged the wear and cut the 


cost ft former metal a by tw third 


make 


METALLIZED phenolic ittractive car 
dome light frame, allow designer to combine 
of chrome with heat re 
sistance and dimensional stability 


decorative advantages 


at low cost 


the cold flow of straight nylon, the use of the 
cross-linked phenolic has virtually eliminated 
another headache. 

Although these materials are considerably 
more expensive than general purpose phe- 
nolics, priced between 55¢ and 60¢ per pound, 
the overall production economies resulting from 
their use have resulted in relatively substan- 
tial savings. 

The same story applies to other applications 
in other fields. Take the new modular type 
computer systems. The heart of this system 
consists of hundreds of modular units, each 
carrying various circuits, which can be plugged 
in or pulled out as needed for various prob- 
lems. The base receptacle block of each modu- 
lar unit contains over 100 tiny holes through 
which fine contacts pass and is molded of a 
special phenolic material developed for the ap- 
plication. The problem here consisted of getting 
a material having sufficient impact strength to 
withstand the handling during assembly opera- 
tions. It also required the proper flow proper- 
ties so that the delicate mold pins forming the 
holes in the block would not be distorted dur- 
ing the transfer molding operation. Dimen- 
sional stability and the ability to hold close 
tolerances were also musts. A cellulose fiber- 
filled specially formulated impact phenolic was 
the answer. 

Another part in the business machine field 
which has been successfully engineered in a 
custom made phenolic is an electric typewriter 
gear. This part is an excellent example of the 
cooperation at the beck and call of designers 
and engineers from the material suppliers and 
molders. It took approximately three years to 
develop and prove this part before the proper 
mixed fiber reinforcement was found for the 
right resin to produce impact strength, good 
abrasion resistance, and lack of abrasiveness on 
mating parts as well as dimensional stability— 
all in one material. 

Temperature resistance is often a problem in 
some applications. A good example of this was 
the need for an electrical motor protector de- 
vice which would withstand the high tempera- 
tures encountered around jet engines in air- 
craft for extended periods of time. In meeting 
this need the phenolic material suppliers came 
up with another tailor-made resin. Using the 
proper resin formulation in combination with 
an asbestos filler, a phenolic molding material 
was developed which will withstand 500° F. 
for prolonged periods of time without a signif- 
icant change in proper- (To page 204) 
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POLYPROPYLENE 
upgrades 
housewares 


Better impact and heat resistance 
promise good market for PP housewares— 
despite a higher price than PE 


and polystyrene equivalents 


Successful marketing experience with poly- 
propylene drinking tumblers and food crispers, 
injection molded by Associated Plastic Div., 
Commercial Plastics Co., Chicago, Ill. indicates 
that the new resin, despite its higher cost as 
compared to household thermo- 
plastics such as styrene and polyethylene, may 
be expected to make a strong bid for house- 
wares applications in which high impact and 
temperature resistance are important factors. 

Both of the new items are produced of Her- 
cules Pro-fax material on a 24-o0z. Reed-Prentice 
injection machine. Two molds—one for the 
cover and one for the base—are used for the 
crisper; the 14-oz. tumblers are made in an 
eight-cavity mold. Parts are center gated. 

Both items carry a printed guarantee under 
which they will be replaced free of charge if 
they fail under normal use conditions within 


customary 


one year. According to the company, the crisper 
is not adversely affected by boiling water or 
home freezer temperatures and will not break 
or crack. The rugged lower section may also 
be used as a dishpan, if desired. Over-all dimen- 
sions are 14 by 9% by 4% inches. 

Retailing at $2.98, the same basic crisper is 
also available at $1.98 molded of regular trans- 
parent styrene. The same tools are used for both 
crispers. With polypropylene, a slower molding 
cycle is required than when the styrene crispers 
are being run. Thus, the price differential re- 
flects not only the higher cost of polypropylene 
(43¢ per lb. vs. 2042¢ for transparent styrene) 
but also higher production costs, including 
coloring. Associated does its own coloring of the 
polypropylene material for these items, adding 
dry color to the basic resin and running the ma- 
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GOOD IMPACT resistance is shown by crisper 
that remains undamaged under mallet blows. 


NEITHER ICE nor boiling water have deleteriou 


effect on polypropylene tumbler 


terial through an extruder to obtain complete 
color dispersion. 

The new tumblers retail at 25¢ each. They 
were formerly molded of translucent regular 
styrene in several colors, but are now made 
only in polypropylene. The 14-oz. size is espe- 
cially useful for hot and cold tall drinks. 

These polypropylene housewares are said to 
have very moderate dust attraction, as com- 
pared to regular styrene or polyethylene. Also, 
the surface of the material is relatively hard, 
making it an easy matter to remove any dust 
without smudging the item.—End 





U.S. PAVILION 
IN MOSCOW 








of 47-umbrella reinforced plastics cluster erected in Moscow’s Sokolnike Park 
n hall was constructed on the site from components molded in the United States. 


SECTION OF RP UMBRELLA | 
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RUSSIAN WORKMAN assembk completed 
or to metal spider, Six-shell canopies are 


| } edge ribs to form complete unit 


MODERN PLASTICS 


Constructed of reinforced plastics ‘‘umbrellas,”’ 


building pioneers new architectural concept 


with far-reaching economic implications 


A million Muscovites attended the American 
Exhibition in Sokolniki Park, Moscow, 
U.S. S. R., last summer te watch fashion shows 
and square dances under a spectacular rein- 
forced plastics pavilion. 

The building would have been just as excit- 
ing if erected on Main St., U. S. A., because it 
involved daring new concepts in design, engi- 
neering, and construction—concepts likely to 
affect the use of plastics in the building field 
for years to come. 

Ninety reinforced plastics “umbrellas” were 
assembled in clusters of 20, 47, and 23 to make 
up the pavilion. A total of 630 premolded parts 
made up the structure which resembles long- 
stemmed 16-ft. diameter trumpet lilies, each 
with six translucent petals linked to form a 
roof. The columns taper from small (6-in. di- 
ameter) at the base to a strongly-flared top 
(36-in. diameter) 16 ft. above the base, with 
the sweep of the flare carrying upward con- 
tinuously to a total height of 20 ft. into six 


FULLY ASSEMBLED CANOPY is bolted to top 
of tapering reinforced plastics column. Joint i 
first caulked for watertightness. 


THE COVER: Translucent columns and 
canopies provide diffused illumination 
in reinforced plastics pavilion at night 


doubly-curved thin shells forming a canopy, 
hexagonal in plan and 16 ft. across. The hexa- 
gons were clustered in various arrangements 
to form three pavilions. 

Shells were made only 'i« in. thick to pro- 
vide maximum translucence, but the doubly- 
curved shape made this adequate for the 
60-m.p.h. winds for which the units were de- 
signed. Columns and ribs were “4s to ™% in. 
thick. Because the pavilions were to be taken 
down after the exhibition closed, they were 
not designed for winter conditions. 

Architectural design of the umbrellas was 
carried out by the office of George Nelson, New 
York, N.Y., which also was responsible for the 
overall design direction of the entire exhibition, 
including displays inside the dome and the 
aluminum-and-glass pavilion. Engineering con- 
sultant for the job was Albert G. H. Dietz, Pro- 
fessor of Building Engineering and Construc- 
tion, Massachusetts Institute of Technology, the 
man who engineered the Monsanto “House 


COMPLETED UMBRELLA ready to be hoisted 
into place by crane, alongside several other 


ilready installed. Roof will be continuous 
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of the Future” and the U. S. 
last year’s Brussels Fair. Lunn Laminates 
Inc., Huntington Station, N. Y., molded and 
fabricated the units. Jack Parris of Lydick 
Roofing Co., Fort Worth, Texas, was in gen- 
eral charge of construction. He was assisted 
by Boris Nepo of Reynolds-Feal Co., Milan, 
Italy. Roy Berg, Senior Project Engineer at 
Lunn Laminates, the molder, was on the job 
for a major portion of the time. Representing 
George Nelson were John Hall, Philip George, 
and Rodney Hatenaka. Prof. Frank Heger of 


pavilion at 


CAST CIRCULAR concrete sump at base of 


column is for drainage. Lines run from sump 


to dry well, could be used for irrigation 


M.I.T. was associated with engineering design 
and testing. Engineer in general charge of 
the Russian operations was A. Abramow. 


How parts were produced 

All parts were molded of Owens-Corning Fi- 
berglas and Ferro fibrous glass mat with Het- 
ron 92 flame resistant polyester resin by hand 
molds 
made from wood patterns. In the molding, 


layup on_ glass-reinforced polyester 
woven roving was employed in a small area 
in each of the stiffening ribs of the canopies to 
improve bolt-bearing capacity. 

identical 
longitudinal pieces which were then placed in 


Columns were molded in three 
a bonding jig, cemented with an epoxy adhe- 
sive, drilled, and bolts installed. Canopies were 
molded in six identical doubly-curved sections 
with integral edge ribs and were shipped 
nested for assembling on the site. 

When the first parts came off the mold, and 
the first assemblies were erected at the Lunn 
plant at Huntington Station, it was imperative 
that the daring design and engineering con- 


cept be thoroughly tested before parts could 
be shipped to Moscow. The test devised in- 
volved the use of three twin-engine static air- 
planes on the runway at the Mitchell Air Force 
Base, subjecting the columns to constant hurri- 
cane treatment of winds up to 60 m.p.h. (For 
additional reference, see “Moscow 
units tested,” MP1, May 1959, p. 238.) 

Manufacture, factory assembling, and testing 
being complete, the parts of the structure were 
shipped to Moscow. Site preparation consisted 
largely of leveling by power excavators and 


pavilion 


bulldozers as necessary. Foundations consisted 
of precast concrete footings for the individual 
umbrellas. These were 1'meter square and 34 
meter deep and provided a wide margin of 
weight against uplift and rocking under the ex- 
pected summertime wind conditions. Square 
holes were left in the centers of the blocks to 
receive the anchor bolts which were hooked 
around steel bars cast into the blocks. After 
careful centering and leveling, the anchor bolts 
were bedded in fresh concrete cast into the 
square holes. 

Procedure for installing the foundations was 
to drop the precast footings, by means of trac- 
tor-mounted cranes, into pre-dug holes, level 
and center the footings as accurately as possi- 
ble, and then install the anchor bolts, bringing 
them to within % in. of true center horizontally 
and ‘Me in. of true level vertically. It took some 
persuasion to convince some of the Russian 
foremen that this had to be done with transit- 
and-tape accuracy rather than with centering 
sticks only, but it was finally accomplished. 
Such accuracy was essential if the prefabri- 
cated umbrellas were to fit. 


Assembly of canopies 

While the sites were being prepared, the 
canopies were put together at an assembly area 
nearby. Assembly consisted of bolting the six- 
shell units together along their edge ribs and 
bolting the steel spider which provided the 
necessary continuity across the center of the 
canopy. (Spiders could have been fabricated 
of reinforced plastics but the inordinately tight 
fabrication schedule dictated the use of steel, 
which could be fabricated in another shop.) 

Once the footings were in place, erection of 
the umbrellas went ahead smoothly and 
quickly. Canopies and columns were trucked 
from the assembly area to the final site. The 
crane lifted a canopy to a height of about 6 ft. 
from the ground and swung into a roughly ver- 
tical position; next a bead (To page 208) 
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Fow Hoover uses 


SEVEN PLASTICS 


in its new electric 
floor washer 


FH conomists claim that 50°° of ow 


present industrial labor force is making 
products that didn’t exist 50 years ago, 





that 20% is making items that were not 


on the market 20 years ago and plas- 





tics are playing a significant part in this 
continuing product revolution. In many 
cases a product couldn't be made if we 
didn’t have plastics—and a wide variety 
o! plastics. 

Typical of the latter case is the Elec- 
tric Floor Washer recently introduced 
by The Hoover Co., North Canton, 
Ohio. It is a brand-new appliance, the 








like of which has never been offered 
before; and it is made up of 38 different 
plastics parts, four metal parts, and a 
motor. Total weight of the appliance is 
ll!4e lb.; metal weight, exclusive of 
motor, is 2.91 lb.; plastics parts weigh 
9.08 pounds 

The need for the new ; ppliance arost 
out of the increased usage of vinyl and 
similar hard-surface  floorings; its 
unique action was made possible by the 
new low-suds detergents; its light- 
weight efficiency is the result of good 
engineering and the use of carefully se- 


lected plastics. 


How it operates 

Key component of the floor washer 
is the ABS (acrylonitrile-butadiene- 
styrene) tank system. It holds and dis- 
penses the clear water-detergent mix- 


ture onto the floor and contains a 


polyethylene vacuum bag which re- EFFICIENT AND COLORFUL floor ck 
ceives the dirty water as the floor is ncorporates 38 different plastics part 


) f 
washed. To start the operation, the tank wie produce without the w 
vaila n acting gineer 


is lifted off the assembly by its handle, 
the polyethylene vacuum bag is lifted 
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out of the tank, the tank is filled with water up 
to the “full” mark, two level tablespoons of 
low-sudsing cleanser are added to the water, 


the empty PE bag is dropped back in, its collar 
fitting tightly, and the tank locked into place. 
The washer is switched on and off by step- 


ping on a large foot pad placed between the 
wheels. All operations are controlled by a trig- 
ger and pushbutton located on the handle. The 
trigger is squeezed to start the clean water flow 


and released to start the scrubbing cycle. The 
push button starts the vacuum drying mechan- 
ism which pumps the dirty water into the 
plastic bag in the tank. After use the bag is 
emptied and rinsed out, and the tank is emptied. 

The whole operation on an average kitchen 
floor takes only minutes, opening up an entirely 
new era in floor care. 

Why so much plastics usage in this new floor 


scrubber? First, high impact strength was 


PARTS OF NEW 
WASHER: metal 


keleton; 2) m 


FLOOR 


embly 


motor plate 
housing; 4 
air deflect 


60) air duct 





needed because the product may be abused. 
Second, since hot water is used, heat resistance 
is a must. Third, chemicals such as pine oils 
must be resisted. Fourth, dimensional stability 
must be maintained. Fifth, many parts were 
designed for solvent cement assembly with no 
mechanical fastening. And sixth, light colors 
were wanted, especially the primrose yellow 
selected by color consultant Faber Birren. 
Referring to the exploded view below, and 


the part numbers, here are the materials that 
were used, and how: 

1. Metal assembly skeleton. Steel tube, steel 
stampings and aluminum die casting. 

2. Motor casing. General-purpose phenolic, 
Bakelite BMMD-7000. 

2a. Motor plate. Special phenolic for water 
resistance. Plenco 507. 

All the phenolic parts are molded on Baker 
automatics with powder preheated by LaRose 





high-frequency feeders. No inserts are used 
because assembly is by cementing and self- 
tapping screws. 

3. and 3a. Motor housing. Special high-den- 
sity polyethylene material, self-extinguishing, 
Grex C-1008 in primrose yellow. A close-up 
view of the housing is shown below. 

4. Motor exhaust. Grex C-1008 in black. 

5. Air deflector. Impact-resistant ABS poly- 
mer, Cycolac T, natural color. 

6. Fan housing. Cycolac T, primrose yellow. 

6a. Air duct. Cycolac T, primrose yellow 


These parts are cemented together. 


7. Nozzle. Cycolac T, primrose yellow. 

8. Nozzle cap. Special polyethylene. Can use 
either Union Carbide’s DYNF or Tenite PE- 
808. Just above the nozzle cap is a small block 
of material called a nozzle cake. It is a defoam- 
ing agent bonded with a plastic, made to 
Hoover's own specification, just in case cus- 
tomers erroneously use high-suds detergents. 

9. Discharge tube. Hoover’s own PVC com- 
pound, extruded. (HPVC). 

10. Tank. 10a. Tank bottom. 

10b. Tank handle. 

All of these parts are made of Cycolac T, first 
three components cemented together. Valve is 
spring-loaded into assembly. 

11. Separator base. 


Ps ey 
TWO-PART motor housing has tongue-and- 
groove construction for ease of assembly. To as- 
semble, parts are put in jig, a proprietary cement 
brushed onto tongues, and unit held till set. 


lla. Separator cap. 

1lb. Separator base closure plate. 

lle. Separator cap closure plate. 

lld. Air valve, hinged on piece. 

All Cycolae T, primrose yellow. These parts 
are cemented into one unit. 

12. Separator tube. Primrose yellow poly- 
ethylene, extruded. Three are specified: Spen- 
cer 2406, Alathon 16NC10, Tenite PE 872 E. 

13. Control housing handle. Black Styron 
440. (Dow Chemical). 

14. Handle knob. HPVC, yellow. 

15. Lead wire protector. Turbotherm vinyl 
extrusion from Wm. Brandt & Co. 

16. Wheel carriage foot pad. Red HPVC, ex- 
truded, riveted to assembly. 

17. and 17a. Carriage wheels. Black Cyco- 
lac T. 

18. Dirty-water bag. Monsanto’s PE 706. 

18a. Bag ring. Marlex 6000 PE, black, molded. 

18b. Bag closure. Mylar tape holds bag fas- 
tener in place. 

19. Cord and plug. Hoover’s polyvinyl] chlo- 
ride molded and extruded. 

In addition, not shown in our photograph, 
there are two tiny wheel lock washers made of 
vinyl by Shakeproof Div., Illinois Tool Works; 
also not shown are a handle plug, made of gen- 
eral-purpose phenolic (Durez 792); a tube 
connector and tank valve, extruded HPVC; a 
handle control release, Red Styron 440; and a 
tank latch pad, HPVC yellow. 

All thermoplastics parts are molded on Wat- 
son-Stillman and Reed-Prentice machines, and 
small parts are usually molded on automatics. 
An interesting technique was developed for 
cementing the ABS components: small amounts 
of Cycolac resin were dissolved in the solvent 
to improve bond-surface contact and to speed 
cementing cycle. 

The Hoover design and manufacturing philos- 
ophy is a major factor in the development of 
this and all other Hoover products. First, lead 
time is cut by using a project team consisting 
of designers, product engineers, tool designers, 
and plant engineers. Thus, when all components 
are available, the assembly line with its jigs and 
tools is ready for them. Second, tooling is al- 
ways the best available. Even single-cavity test 
molds are steel. Third, every product is use- 
tested before shipment. 

Our thanks to Don C. Krammes, Project En- 
gineer; Frank Martin, Plastics Engineer; R. W. 
Gillman, Public Relations Manager; and Rob- 
ert Miller, Plant Photographer, for their coop- 
eration in preparing this article—End 
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based duplicating me- 
dium is wound on 
29-ft. diameter ‘’Fer- 
ris wheel’ and 36-ft. 
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DIAGRAM showing structure of new 


Smudgeproof “carbon” copies 


New duplicating paper, based on vinyl copolymer, is expected 


to save American business millions of dollars per year 


I n what has been called the first major tech- 
nical advance in the 60-year history of the 
carbon paper industry, Columbia Ribbon & 
Carbon Mfg. Co. Inc., Glen Cove, N. Y., has 
introduced a carbon paper that depends for its 
performance on the use of Union Carbide’s 
VYHH vinyl copolymer. The new paper has 
been tradenamed Plastisol. 

Unlike conventional carbon paper, which 
transfers a carbon coating from one paper to 
the surface of the other, Plastisol contains a 
pigmented fluid that inks the paper, leaving a 
permanent, smudgeproof image. According to 
the company, a single sheet can be used satis- 
factorily about 60 times, with little apparent 
change between first and last usage. 

The potential annual market for this type of 
product has been estimated at $40 to $50 mil- 
lion, when special usages are included. This 
represents about half the carbon paper pur- 
chased annually by American business. Price 
of the new paper is $4.75 per hundred, which 
compares to $5 for conventional carbon. 

Because of the fact that the paper is said to 
be good for 60 separate uses, savings to the user 
are claimed to be considerable. Companies 
using the new product are expected to save 
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about one-half of what they are now spending 
on carbon paper. For large users, this could 
run into thousands of dollars annually. 

As shown in the accompanying diagram, the 
new paper is composed of a series of sponge- 
like cells filled with a pigmented liquid. When 
struck by a type bar, a certain amount of liquid 
ink is released, leaving an image on the paper. 
When pressure is released, ink from other areas 
flows in to refill the empty cells. Thus, ink dis- 
tribution is comparatively uniform. 

The liquid ink phase of the formulation is 
stirred into the vinyl-solvent solution under 
controlled conditions so as to form a type of 
plastisol, after which the formulation is then 
ready for coating. The coating is done on a 
special machine where a film is applied to the 
paper which has previously been treated with 
a bonding coat. The coated web of paper re- 
ceives an application of air flow at specific tem- 
peratures causing an evaporation of solvent in 
the plastisol. During the coating process the 
plastisol is dried and then wound onto rolls 
that are then back-printed and surfaced. At 
the same time, the printed side is coated with 
a vinyl backing to stabilize the carbon against 
curl and provide a non-slip feature —End 
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HIGH.DENSITY POLYETHYLENE parts, of 
which these four animals were assembled, are 
interchangeable, can be combined in approxi- 
mately 14 million different ways. 


DIZZY DO-IT-YOURSELF 200 


Using high-density PE, big plastics model kit maker uses two molds 


to make parts for 14,000,000 different crazy creatures 


' J hen a company making plastic scale 


model hobby kits of polystyrene for years sud- 
denly turns to high-density polyethylene for a 
new product in its line... 

When that company is Revell Inc., Venice, 
Calif., probably the nation’s largest producer of 
such kits... 

When the product is Dr. Seuss’ zoo, report- 
edly the fastest selling single PE toy since the 
days of the hoola hoop... 

Then the news has industry-wide implica- 
tions. It represents more than a simple addi- 
tion to a product line. It constitutes the open- 
ing of an entirely new and expanding market 
for high-density material, a market that might 
be described as composed of “put-together- 
take-apart” products. 

The new “zoo” is a toy rather than a model 


kit—although it resembles the latter in many 
respects. Each zoo contains close to 100 molded 
pieces which can be snapped together to form 
three out-of-this-world-looking animals. But 
the parts are designed to be interchangeable . . . 
and from these basic animals over 14 million 
different creatures can be assembled. Retail 
prices range from $1.49 for one of the animals 
to $3.98 for a kit containing three. 


Why high-density PE 

Despite the fact that Revell’s overwhelming 
experience has been with polystyrene and, de- 
spite the fact that the company had never done 
anything in polyethylene, it chose the high- 
density material for this application. What 
were the reasons for that decision? 

The fact that this toy is to be snapped to- 
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COMBINE 
TO MAKE 

gether and pulled apart uncountable times 
called for a material that would make the snaps 
relatively easy but at the same time permit 
production of the female part of the snap- 


together fit that would not spread too much 
when in actual use. 


ONE ANIMAL 


Also, since this was a toy that was going into Two-part head 
the hands of youngsters ranging from a very 
young age, the product had to have just the 
right degree of “soft” hardness, be unbreak- 
able and pleasant to the touch, as well as inte- 
grally colored. 

Of all the materials considered, high-density 
PE met these requirements best and most eco- . 
nomically. The particular resin chosen was ead, Gulp, Cote 
Grex, a product of W. R. Grace & Co., Poly- 
mer Chemicals Div 


How kit is made 


Two molds were developed for this applica- 
tion. One is a conventional mold which pro- 
duces bodies and legs, as well as the head of 
one of the animals. It has 34 cavities and was 
designed to include side action slides and turn 
pins enabling the mold to run in three alter- 
nate colors. This mold is used in a 12-o0z. stand- 
ard Impco machine. 


The second mold produces parts in three as- 
sorted colors at the same shot. It has also All parts laid out 
side action slide design; has 54 cavities; and is 
run in a special Impco machine built to Revell 
specifications. The machine has a 4-oz. center 
cylinder with two 3%4-oz. outboards. 


Both injection machines have refrigerated 
units for water temperature control. These two 
molds enable Revell to produce four different 
colors during the same pro- (To page 206) 


AY 


. TA 
veregeeent 
UA 
eeeue 


MALE (left) and fe- 
male halves of 33- 
cavity mold produce 
legs, body, and head 
of one animal. The 
mold is designed to 
include side action 
slides and turn pins. 





Photo, Celanese Plastics Co 


INSECTICIDE TANK is blown with integral 
metal ring insert (in color) in mouth of tank. 


Insert is placed around air mandrel and plastic 
is pulled over it during blowing operation. 


Fiow to get into it, 


what you can get out of it 


n Carbide Plastics C 


Wis startling growth in the number of blow 
molders from seven in 1956 to 80 in 1959 begins 
to make quite a lot of sense when one takes a 
look at some of the fantastic packaging mar- 
kets that are shaping up. 

In the much-publicized area of household 
detergents alone, current estimates anticipate 
a future annual market of 400 million contain- 
ers. Just how big this figure is can best be illus- 
trated by the fact that the total number of poly- 
ethylene containers of all types turned out by 

the entire blow molding industry this year was 
ad andes ab tab Got ii oes probably somewhere in the 500- to 600-million 
ene, are joined together by elastic bands to unit category. Thus, when the detergent busi- 
make an unusual pull toy that raises and lowers ness takes hold next year, total production of 
iteatt as lt moves Gong. blown polyethylene containers could easily be 

doubled to a minimum figure of 1 billion units. 
And this is only part of a much larger container 
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Second article in series spells out fabulous market potentiais 


and details setup costs and production returns 


POLYETHYLENE boat fenders 


Photo, Koppers Co. Inc 
Od oe aaa 


inexpensive, lightweight, and unsinkable—are among the many 


new types of products that are now taking advantage of biow molding techniques 


market that plastics materials have a good 
chance of conquering. T. W. Mullen of Celanese 
Plastics Co. has estimated that “of the 44 bil- 
lion metal cans consumed in the United States 
in 1958, from 4 to 5%, or approximately 2 bil- 
lion units, represent the total potential for a 
rigid blow molded polyethylene container .. . 
and about 15 to 20% of the more than 20 billion 
glass containers made each year represent an 
area of immediate penetration.” 

To anyone who is considering entering the 
field, the impressive million- and billion-unit 
packaging figures serve as the immediate in- 
ducement—the immediate market to start the 
machines rolling. At the same time, the toys, 
housewares, industrial components, and other 
non-packaging applications described last 
month stand out as the springboard to future 
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expansion and diversification. When and if 
these applications match the packaging vol- 
umes—and there are some who maintain they 
will eventually outstrip it—then blow molding 
will really be up there on a level with the other 
major processing techniques. 


Who will be doing what? 


It must be remembered that much of this 
new business will be emanating from com- 
panies of the caliber of Lever Bros., Procter & 
Gamble, and such. Chances are, therefore, that 
much of their requirements will be met by the 
companies who have the financial ability and 
technical know-how to turn out the huge vol- 
umes needed. And this includes blow molders 
such as Plax Corp.; Imco Container Corp.; 
Royal Mfg. Co. Inc.; Wheaton Plastics Co.; 





MULTI-CAVITY MOLD turns out six t 


ficial 


lown arti- 
Unit 
ire strung vertically in a row and cut apart after 
blowing. Air enters through needle (pencil p 
which pierces parison 


grapes (one shown in foreground 


int 


Owens-Illinois Glass Co.; and Continental Can 
Co. Inc.—who have already spent considerable 
time and monies in developing the market— 
together with those potential producers now in 
the metal can or glass bottle business who cer- 
tainly are not anxious to lose this lucrative 
market by default. 

On the other hand, however, taking into ac- 
count some of the future requirements, there 
seems to be little doubt that there is still a siz- 
able chunk of the market left over for smaller 
firms already in the business or planning to 
enter. If some of the blow molding giants are 
going to have their hands full just filling house- 
hold detergent bottle then there is 
opportunity for others to accommodate liquid 


orders, 


floor waxes (an 80 million container market), 
automotive specialties (100 million containers), 


liquid bleach (400 million containers), liquid 


starch (60 million containers), liquid ammonia 
(70 million containers), and other household 
and industrial chemicals. Just getting a part 
of this potential market or just picking up the 
overflow on the big runs going to the “giants” 
can be a profitable undertaking for any com- 
pany that is interested. 

Then there are the short runs in the more 
specialized areas. Fish-shaped containers for 


holding a liquid bubble bath, caricature dis- 


Machinery Ine 


on Pla 


pensers for children’s vitamins, and hot dog- 
shaped dispensers for mustard are some of the 
items which fall into this category. 


Other lucrative areas 

The packages described above—for house- 
hold and industrial chemicals—are, of course, 
not the only possibilities. Blow molded cos- 
metic containers, nursing bottles, and aerosols 
are continuing to grow in popularity. Bellows- 
type packages designed either for complete col- 
lapse (to empty the entire contents of the pack- 
age) or for snap-back action (to permit specific 
amounts to be portioned out from the pack- 
age) have already been used for products that 
range from whiskey to glue. 

In the industrial area, carboys are becoming 
larger and more in demand. One manufacturer, 
using a combination injection molding-blow 
molding technique, is producing drums from 
3» to 55 gal. in capacity. And industry sources 
are already talking about blow molded drums 
that may stand 7 ft. high. In Germany, blow 
molded 12-gal. gasoline cans are becoming 
fairly common—and have already led to such 
developments as blow molded gasoline tanks 
for small engines. 

The “bottle-in-a-box” concept—in which a 
thin-gage (about 10 mils) liner is blown and 
inserted into a cardboard carton—has also 
started to take hold. John H. Breck Inc., for 
example, reports that a liner of this type used 
with a corrugated carton for shipping liquid 
shampoo costs 4% more than the previously 
used glass bottle, but because of the 83°7 


DOUBLE-WALL CONSTRUCTION for insulated 
bottle (right) is effected by blowing inner con- 
tainer (left) and outer container (center) sepa- 
rately and then joining the two together 
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weight savings and an approximate 30% re- 
duction in cubage, has effected economies of 
some $20,000 per year. With other manufac- 
turers reporting similar savings, blow molders 
are already starting to tool up to supply such 
liners in capacities up to 15 gallons. 

It is impossible to really cover the entire 
packaging picture. Rigid vinyl packages and 
chlorinated PE-vinyl packages are still under 
evaluation and blow molded toothpaste-type 
tubes, as another example, are just starting to 
get off the ground (see photo, p. 168). It’s big 

and it’s growing bigger! The potential of- 
fered in this one area should suffice to indicate 
how important the blow molding technique has 
become to the plastics industry. 


Blow molding equipment 


To newcomers attracted to blow molding by 
the size of the markets involved, the many 
types of machines now being offered may at 
first seem confusing. Basically, however, most 
of the machines involve a heated hollow tube 
(a parison) trapped in a mold, inflated by air 
pressure until it expands against the walls of 
the mold, and then held in place under pressure 
until the material sets up. 

Most of the machines also break down into 
several basic groups: 

1) The parison is injection molded separately 
around a _ hollow and then transferred 
manually or mechanically to the blow mold. 
(e.g., Moslo equipment) 

2) The tube is extruded directly into a sta- 
tionary mold (extrusion has to be stopped 
while tube is blown) or continuously into a 
rising mold (which closes on the extruded pari- 
son at the top of the stroke, severs the parison, 
moves down with it while extrusion continues 
and blowing takes place, and then moves back 
to the top of the stroke to repeat the cycle). 
(e.g., Kautex 
exemplifying rising mold type of equipment.) 

3) The extruder is fitted with a pressure 
balanced manifold, carrying several extrusion 
die heads, beneath which are independently 
operating molds. While one parison already in 
the mold is being blown, the extruded mate- 
rial is diverted to the other mold. (e.g., Air- 
Formed, Auto-Blow, Boston Plastic Machinery, 
and F. J. Stokes Corp.) 

4)A rotary table is mounted in a fixed posi- 
tion (in horizontal or vertical plane) adjacent 
to the extruder. The parison is extruded into 


core 


and Blow-O-Matic equipment 


molds in the table which moves continuously 
or by intermittent indexing. (e.g., Eisler) 
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Photo, Wheaton Plastics Co. 


Photo, Lacrinoid Products Ltd 


VERSATILITY in the dispensing function is 
effected by blown ‘’bellows-type’’ packages de- 
signed either to snap-back for partial dispensing 
(center) or for complete collapse (left and right) 
to empty entire contents of package. 


Each type of machine, of course, has its own 
advantages and disadvantages, as detailed in 
Vernon Hill’s article in the July 1959 issue of 
Mopern P.tastics, p. 88, and each has its own 
particular areas of specialization. Which will 
turn out to be the general-purpose machine is 
yet to be seen; but it seems more likely that 
a well-diversified blow molder will make use 
of several types to give him the range of ver- 
satility he needs. To illustrate, one major 
blow molder in the packaging field reports that 
he is using eight different types of machines, 
some custom built just for a specific application. 

It must be remembered, too, that several com- 


TYPICAL BLOW MOLDED application in indus- 
trial field is a rigid 1-gal. can of high-density 
polyethylene that can be used to store and 
transport non-volatile liquids. 





. Battenfeld Corp. of America 
* Chicago, IIl. 


Photo, Auto-Blow Corp. and Aztec Container Corp 


TOY MILK CANS and clowns indicate the di- 
versity shape and contour that can be 
achieved by the blow molding technique 


in 


pletely new types of machines for blow molding 
are expected to see the light of day within the 
next few years. From Europe, for example, 
come reports of machines that are turning from 
both the injection and extrusion methods to 
the high-production shaping techniques com- 
monly used in the metal and glass industries. 
One such machine currently under develop- 
ment reportedly can turn out containers on the 
order of 5000 to 6000 an hr.—a rate that ap- 
proaches the speeds common to glass blowing. 

Considering the rate at which machinery 
manufacturers are entering the field, many re- 
finements and improvements are probably al- 
ready on the drawing boards. The list of 
American and overseas manufacturers of 
blow molding equipment below (To page 210) 


American Manufacturers and American Representatives of Overseas Companies 


Air-Formed Products Corp. 


Nashua, N. H. Boston, Mass. 


Eisler Engineering Co. 
Newark, N. J. 


Fischer, Johann, Co. 


Auto-Blow Corp. 
Bridgeport, Conn. 


New York, N. Y. 
Blow-O-Matic Corp. Granbull Tool Co. Ltd. 


Bridgeport, Conn. H 


Boston Plastic Machinery Inc. 


(Barclay Industries Inc.) 


(Newark Die Co.), Newark, NJ. 


Kautex-U.S. Sales Co. Inc. 
Flushing, N. Y. 


Moslo Machinery Co. 
Cleveland, Ohio 


Rudolph, Martin, Co. 
(Norca Machinery Corp.) 
New York, N. Y. 

F. J. Stokes Corp. 
Philadelphia, Pa. 


Inc. 


Overseas Manufacturers 


Alpine AG., Maschinenfabrik und Eisengiesserei Y 
Augsburg, Germany 

Amigo Machine Co., Lordon, England 
Aviaplastique, Paris, France 


Bekum Berliner Kunststoff-Verarbeitung GmbH 
Berlin-Alt-Lankwitz, Germany 


Berstorff, Hermann, Maschinenbau-Anstalt 
Hannover-Kleefeld, Germany 


Chemica AG., Zurich, Switzerland 


Covema s.r.l., Milan, Italy 
Flesch, P., Maschinenfabrik 


Luedenscheid/Westf., Germany 
Fuji Koshis Plastic Molders 
Tokyo, Japan 


, Hermann ter Hell & Co., GmbH. 
Hamburg, Germany 


Kato Seisakusho Co. Ltd. 
Tokyo, Japan 


Kleinewefers Sohne, Joh., Maschinenfabrik 
Krefeld, Germany 


Il 


Lavorazione Materie Plastiche 
Turin, Italy 


Z MOI, Milan, Italy 


Matsuda Mfg. Co. Ltd. 
Saitama Pref., Japan 


Negri Bossi & Co. 
Milan, Italy 


Netstal AG., Maschinenfabrik und Giesserei 
Netstal/G1, Switzerland 


S. A. M. A. F. O. R. 
La Courneuve/Seine, France 


S. C. A. E., Florence, Italy 


Schulte-Ultex Arbeitsgemeinschaft 
Diisseldorf, Germany 


Thermo Plastics Industry Co. 
Tokyo, Japan 


ToHo Chemical Industry Co. Ltd. 
Tokyo, Japan 


Wenigmann, Heinrich Maschinenfabrik 
Haan/Rhid., Germany 


Readers interested in obtaining additional data on any of the machines listed above are 
invited to use the convenient self-addressed postcard on p. 201. Simply circle the letter 
in the special box on the face of the postcard that corresponds to the letter in front of the 
manufacturer’s name above. Return the postcard to this office and Mopern Ptastics will be 
happy to pass your request along to the manufacturers. 





EVERYBODY NEEDS EPOXIES 


FIRST USE OF EPOXIES in the electronics industry was for wire-wound ré 
These were prepared by the U. S. Army Signal Corp., at Ft 


istors such as those shown at left 
Monmoutt J.. in the early ‘40s. The first 


completely encapsulated printed circuit (right) was produced there in 1949 


Compounds for electronics 


S ince the early part of the 1940’s, the elec- 
tronics industry has grown to such a degree 
that today it is an independent industry branch 
of American business, with every indication 
pointing to an ever increasing expansion as the 
years go on. 

Subminiaturization of components is an in- 
tegral part of this broad program, and it is here 
that epoxies play a vital part by protecting re- 
sistors, coils, capacitors, motors, transformers, 
and switches against moisture, heat, vibration, 
shock, and electrical loss. Epoxies are chosen 
for these applications, because they also keep 
down weight and bulk and the compounds are 
adapted to rapid production techniques. Ba- 
sically, epoxies possess excellent electricals, 
low water absorption, low shrinkage when 
cured, toughness, and good resistance to shock. 
However, they have to be modified in order to 
build in and improve these characteristics. 

For example, flexibility and resistance to ex- 
treme temperatures are vital in all coatings that 
will be subjected to thermal and mechanical 
shock, and epoxies have to be especially com- 


*Field Sales Mgr.; *+Mgr. Electrical Insulating Div., Hough- 
ton Laboratories Inc., Olean, N.Y. 
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By John M. Jewell” and William C. Jenner’ 


pounded in order to possess these properties in 
the degree that is required. Until recently a 
resin that did not crack at —33° F. or unduly 
soften at 180° F, was acceptable. Not so now! 
Today it is fairly common to see specifications 
calling for an operating range between —80 
and 300° F. This range is achieved through 
reactive plasticizers, through the novolacs and 
peracetic acid resins, through new types of 
hardening agents, as well as through the use 
of specialized fillers. 

Another important aspect is the problem of 
space and weight. These can be approached by 
way of foams and low-density casting com- 
pounds, or through the use of dipping com- 
pounds whereby a thin, even coating can be 
applied without sacrifice of protective qualities. 
Casting insures absolute uniformity and adds 
an attractive appearance to units, but dipping, 
particularly multiple dip, provides substantial 
production savings where small electronics 
parts are called for, or where entire printed 
circuits are to be coated. In the past, excessive 
build-up, excessive run off, edge pulling and a 
limited pot life jeopardized success. These prob- 
lems have now been overcome, and two-compo- 





nent epoxies with a dip life exceeding three 
months are now available. These insure even, 
tough coatings with almost no drippage, result- 
ing in a complete dip coating family that will 
mean both better performance and lower ap- 
plication costs. 

Another important development for use in 
electronics is the new epoxy molding powder 
designed for automatic production. Multi- 
cavity compression or transfer molding of en- 
capsulated units are now possible. Single-com- 
ponent dry powders are available, some of 
which are filled with minerals to reduce shrink- 
age, and others with glass fiber or asbestos to 
provide added resistance to impact. Hysol 8610 
is of this classification and offers a storage sta- 
bility exceeding 1 year at 77° F. This means no 

ide refrigeration costs and the opportunity to pur- 

TRANSFORMER unit cast in o sinale-com ; chase these materials in economical quantities. 
Molding pressures vary from 1000 to 8000 p.s.i., 
depending on the method used and on wall 
thickness. Successful uses include the molding 
of condensers, bobbins, relay assemblies, and 
small coils, as well as housings in which other 
units may be cast. 

To sum up, two-component, short-pot-life 
systems are being replaced by single-compo- 
nent materials. Where two-component systems 
are still in use, a practical working pot life has 
been achieved. Unreliable flexible compounds 
are now replaced with those offering selective 
flexibility and insured operation from —80 to 
over 300° F. Slow curing materials have been 
replaced by systems geared to automatic pro- 
duction. Shelf life has, likewise, been increased 
from weeks to years, and material costs are 
considerably less than half of what they were 
nine years ago.—End 


PROVEN APPLICATIONS of compression molded SMALL ELECTRONICS part dip-coated in a 
epoxy resins include condensers, bobbins, relay two-component system has tough coating with 
assemblies, small coils, and housings in which other practically no drippage. Pot life of the com- 
electronic units may be cast pound was three months. 
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EPOXIES 


Motors get new lease on life 


"OT thne’s a quiet revolution taking place in 
the electric motor field: epoxy-encapsulated, 
open-type electric motors are increasingly re- 
placing fully enclosed types—at sizable sav- 
ings to the end user. This revolution started 
shortly after World War II in some progressive 
repair shops that insulated motor windings 
with epoxies. Two recent cases point out the 
savings that can be obtained. 

e A Dubuque, Iowa packing house had a neck 
bone washer motor that went out for rewinding 
every three months. At $30 per rewind, the 
annual repair bill on the one motor was $120, 


This article is based on information supplied by Minnesota 
Mining & Mfg. Co 





not counting down time in the plant. After 
being insulated with epoxy resin by the Du- 
buque Electric Motor Co., at a cost to the 
packing plant of $57, the motor has been run- 
ning for two years. This represents a saving to 
the packing firm of $183 in rewind cost alone. 
@ A corn processing plant in the Midwest 
had a 10-hp. Ilg fan motor mounted in a steam 
duct which broke down every three weeks. 
Impregnated and capped with epoxy resins, the 
motor is still going strong after eight months. 
Today this development has reached the 
point where encapsulation of stators takes place 
during the original manufacturing process. 
Using standard vacuum impregnating equip- 








AFTER FIRST THREE STEPS in no-mold system have been executed, mold parts are cut from phenolic 
sheet. The widest strip is the center core. The two medium narrow strips are the end molds, and the 
narrowest strip the locking strip for the core. The square sheet is the mold base and the metal strip 
the top clamp. The bolt runs through the center core to hold mold in position. 
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CENTER CORE SHEET is coated with mold re- 
lease and inserted in stator, where the rotor goes 
and is overlapped as shown. The locking strip is 


next inserted on the inside of center core. 


WITH LOCKING STRIP in place, thick resin is 
spread around the inside of the housing at the 
laminations to form a seal bed for the outside 
molding strip. Outside strips are then coated on 
the winding side with mold release and bent 


and forced down into the seal head 


STATOR with outside m J 
trip s pla 


ld base and circumference of 


ced near center of 


itside mold strip and center 
core scribed in base. Thick resin 
; laid along the lines scribed to 
provide a seal at mold bottom 
Area between beads is coated 
with mold release 


ment, manufacturers found that epoxy encap- 
sulated motors could successfully compete with 
totally enclosed motors in many applications 
with a considerable price saving. 

® Motor installations in the chemical and 
petroleum industries have proved that epoxy- 
encapsulated, open-type motors can safely be 
used in outdoor locations where enclosed mo- 
tors were previously specified. Savings of up to 
60% are obtainable relative to “totally en- 
closed field coil” (TEFC) motors. At least 35% 
savings can be expected over the cost of 
weather-protected enclosures using a system of 
baffles to keep moisture from the insulation. 

@ An epoxy-encapsulated motor, substituted 
for a totally enclosed type, drives an acid pump 
in a chemical plant, where it is subjected to acid 
fumes and dripping moisture. No detrimental 
effects have been noted after more than 18 
months’ service. 

Many other such examples could be cited. 
However, the point is clear: the new motors 
bring substantial savings. 


How to repair them 


The electric motor repair industry is now 
faced with the need to devise methods of re- 
pairing the new motors, if and when they do 
need rewinding. There are generally two meth- 
ods available; one uses a mold of some sort, 
the other using no mold. 

A no-mold system, developed by 3M jointly 
with repair shops, has found considerable suc- 
cess. Here is how it works, step by step. (Resins 
used were Scotchcast Nos. 214 and 241.) 

1. Burn out and clean stator. 

2. Impregnate stator with all-purpose, clear, 





heat-reactive baking varnish of low-viscosity 
impregnating resin. Force 214 (thick resin) 
into large cracks in laminations to prevent later 
leakage. Cure at 150° F. for 1 hr. or at room 
temperature for 4 to 6 hours. 

3. Rewind in accordance with motor rating, 
allowing minimum of %¢ in. for end bells. 

4. Cover slot sticks with thick resin. Trim 
out excess to provide rotor clearance and notch 
each slot so resin is below face of stator. 

5. Butter up one end of coils with 214 resin 
to % in. above ends of coil. Make continuous 
seal from inner to outer laminations. Smooth 
out with hot spatula. Turn motor upside down 
and seal other end of coil to laminations, leav- 
ing open ring at coil ends for pouring impreg- 
nating resin. Cure 1% hr. at 150° F. or 24 hr. 
at room temperature. 

6. Preheat stator for 1 to 2 hr. at 275° F. 
Impregnating resin can be weighed and mixed 
as stator preheats. 

7. Pour 241 impregnating resin, tilting stator 
to let air escape. If leaks appear, remove im- 
pregnating resin from stator. 

8. Patch all leaks with thick resin and cure 
for 15 to 30 min. to gel resin patches. 

9. Repour impregnating resin into one side 
of the ring left in end coils. Tilt stator enough 
to allow air to escape. 

10. Cure for 2 hr. at 250° F. allowing enough 
time for stator to come up to cure temperature. 

11. Butter up opening left over end coils 
with the thick resin and use hot spatula to 
smooth it down for appearance. Give stator a 
final cure of 1% hr. at 150° F. 

The with-mold repair method is illustrated in 
the accompanying illustrations. 


Encapsulated motors require procedures 
somewhat different from those that are used in 
conventional stators. 


Burning out a motor 


Stators must be brought to about 750° F. 
until resin flashes. Oven should then be turned 
off. The resin will normally burn for approxi- 
mately 15 to 30 minutes. 

Repair shops having a refractory-lined oven 
will have no problem. However, many shops 
have metal-lined ovens which will not tolerate 
the temperature produced by the burning resin 
(1200° F.). In metal lined ovens it is reported 
that temperatures of between 500 and 550° F. 
will decompose the resin. At that temperature, 
most epoxies will become soft enough to allow 
wires to be stripped. If held at temperature for 
a time and then cooled, the resin may look 
normal but will be extremely brittle and can 


be knocked off easily —End 


AFTER the resin is cured, 
parts are carefully knocked off the 


stator 


BEADS are smoothed against 
sides of outside mold strips, the 
bolt run through mold base and 
through top clamp, and the 
stator quick cured. After curing, 
the hot stator is poured full 
of impregnating resin. Stator 
should be tilted enough to per- 
mit the air to escape 


the mold 


here shown in finished shape. 





meet stringent specifications for 





10 MONSANTO PLASTICIZERS 
properties plus compounding 


Ten Monsanto electrical-grade plasticizers can help you meet rigid standards for safe 


load-carrying capacity in wire and cable. They deliver highest properties consistently in 
electrical compounds and give you more “formulating flexibility” to compound for lowest 
cost—highest profits. Check the comparisons shown here, then write for more details, 
samples and compounding help from Monsanto’s Plasticizer Council. 


Consistent high quality, fewer rejects with 
MONSANTO DIDP-E 





MONSANTO 
DIDP-E 


COMPETITOR'S 
DIDP 


V.R. x 10!? ohm/ecm. 

















Dry slab volume resistivity tests at 50° C. on vinyl electrical 
compounds in commercial production show that Monsanto 
DIDP-E gives high, reliable results. See how Monsanto DIDP-E 
can give your electrical wire and cable added reliability at no 
extra cost. 


106 


Low-cost extender provides good electrical 
properties: HB-4O0 





50 parts* 35 parts DOP* 
DOP 20 parts HB-40 





Dry slab, ohm-cm. x 10!? 7.6 18.9 


Megohms/1000 ft., #14 Wire 


24 hrs. @ 25° C. 
24 hrs. @ 50°C. 
1 wk. @ 50°C. 
5 wks. @ 50° C. 
12 wks. @ 50° C. 


Water 
immersion 





*Formulation available on request 











Insulation resistance tests show that HB-40, blended with a 
primary plasticizer, can actually increase electrical properties 
while it cuts formulation costs. 
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vinyl insulation... 


FOR SPT INSULATION: SANTICIZER 160, SANTICIZER 165, SANTICIZER 636, SANTICIZER 630, 
SANTICIZER 603, DIDP-E, DOP, HB-40, TCP 


FOR 60° T and TW INSULATION: SANTICIZER 160, SANTICIZER 636, SANTICIZER 630, DIDP-E, DOP, 





FOR 80° C. INSULATION: SANTICIZER 636, DIDP-E, DOP, TCP 


FOR 90° C. INSULATION: SANTICIZER 409, TCP, DIDP-E 


FOR 105° C. INSULATION: SANTICIZER 409 


HB-40, TCP 


give consistently high electrical 
“flexibility”’ 


No copper corrosion, no 





For permanence at high temperatures — * 
SANTICIZER 409 


ince tests show that SANTICIZER 409 gives 
ly reliable properties compared with other 


vest in cost, 


Santicizer 409 Polymeric “A"’ 
Insulation resistance, | day 


megohms/1000 ft. ( 50° C. 3.84 2.45 
Dry slab, ohm-cm. x 10!? 12.5 4.85 


High humidity doesn’t cause exudation of SANTICIZER 409 
s it does with some other polymerics. (See photo.) Vinyl- 
vvered copper electrodes were immersed in water for 12 

weeks at 50° C. A reaction between the copper and the 

plasticizer in the vinyl shows as a greenish color on vinyl 
cover (above the copper conductor) which indicates exuda- 

mn and poor compatibility. The photo at left shows no 
reaction for SANTICIZER 409 while the electrode with 




















meric ““A** shows considerable discoloration with SANTICIZER 409 


SANTICIZER, HB-40: Monsanto T.M.’s, Reg. U.S. Pat. 


VITAL LITERATURE FOR 


Monsanto Chemical Company 
ELECTRICAL COMPOUNDERS 


Organic Chemicals Division 

BULLETIN on SANTICIZER 160 Dept. PL-4, St. Louis 66, Mo. 

BULLETIN on SANTICIZER 409 

BULLETIN on SANTICIZER 630 Please send me the Technical Bulletins checked here. 
BULLETIN on SANTICIZER 165 

BULLETIN on SANTICIZER 636 Name 

BULLETIN on SANTICIZER 603 
BULLETIN on MONSANTO DIDP-E 
BULLETIN on MONSANTO DOP 
BULLETIN on MONSANTO TCP 
BULLETIN on HB-40 


Company 
Address 


State. 
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with POLYMERIC "A" 


With no bias in favor of a sin- 
gle electrical-grade plasticizer, 
Monsanto develops plasticizing 
systems task-tailored to fit your 
needs best. 


Monsanto 





HE INDUSTRIAL SUN never sets on the 
worldwide acceptance and application of 


Welding Engineers’ patented dual worm equip- 


ment and its continuous output on plastics and 
rubber production lines with the greatest qual- 
ity responsibilities. We like to think of these 
pioneering production lines as progress lines 
extending like great industrial meridians across 
the continents, the Americas, Europe, Asia and 
Australia . . . keystoned with WEI custom-fitted 
dual worm compounder-devolatilizer-extruders 
that set the competition pace with the optimum 
in rate, qu ility and flexibility. 

Who gets the credit for this label of leader- 


? 


a £' 
© om Aim 


a 
w 


ship? We believe that the pioneering fortitude 
of our customers in the research and manufac- 
turing fields of plastics creation deserves the 
greatest credit. This confidence has strengthened 
the Welding Engineers organization and identi- 
fied WEI dual worm equipment as one of the 
most potent production tools in the industry. 

May we show your key people how care- 
fully we interpret our customers’ compounding- 
devolatilizing-extruding needs in all-in-one- 
operation machines? Today—WEI dual worm 
equipment has a better-than-ever chance to 
make a big profit difference in your own con- 
tribution to worldwide plastics! 


WELD/NG ENG/NEERS, INC. =m - 
NORRISTOWN, PENNSYLVANIA as * 


» 
U.S. West Coast Sales Representatives: Machinery Sales Co., Los Angeles 58, Cal. 
European Sales Representatives: Welding Engineers Ltd. Geneva, Geneva, Switzerland 


Far East Sales Representatives: Marubeni lida Co., Lid., Tokyo, Japan. 
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PROCESSING FABRICATION PRODUCT DESIGN 


George R. Smoluk, Engineering Editor 


TOOL AND EQUIPMENT DESIGN 


Roll-chilled PE film 


Current status of industrial technology and how resin characteristics 


and operating factors affect film properties 


By J. A. Doti’, G. E. Tolle’, and C. S. Imig’ 


a casting is not a new toughness with a bonus of im- two main die types are shown in 
technique, but only recently has proved clarity. The 0.925-density Figs. 1A and 1B, below. Figure 1A 
it become a technique by which resins also display an improve- 
quality PE film can be produced 
economically. Today resin tech- 
nology has expanded PE resin 
densities into the range of 0.91 to 


illustrates a “coat-hanger” type 
ment in toughness and it is now with die-lip adjustment from one 
generally recognized that the in- side only. In this design, there 
termediate-density resins give the 
greatest clarity. So great is the 
gain in clarity with roll chilling 
provide stiffer PE films, minimiz- that reasonably 


0.96. These new, denser resins 
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clear films can be 
ing or eliminating the difficulties obtained even with the higher- 
encountered previously with roll- density resins, 
chilling. The new films were makers to take 


clearer, too. 


2 
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permitting film 
advantage of the 
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higher stiffness of these materials. 
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Slip additives now overcome the 
tackiness of low-density films Equipment is simple 


made by chill-roll casting, though The equipment needed to make 
high levels of additive are re- 


KO 
POVY? 


roll-chilled film is not very un- 
quired to produce good surface usual.! An extruder equipped 
characteristics. Using resins with with any flat-film die can be used, 
densities around 0.918, roll-chilled 


providing the die lips can be 
film exhibits the usual excellent 


brought very close to the roll. The 





Some discussion of present commercial 
*Reg. U.S. Pat. Off equipment and practices was given in 
Spencer Chemical Co., Kansas City, Mo — to make roll-chilled »0lyolefin 


Present Address President, National films commercially by F. J. Meyer CROSS SECTION 
Plastic Fil I 


astic ilm nc Ottawa, Kan (MPI, August 1959, p. 97) 
FIG. 1B: Slot die designed 


for paper coating. 
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CENTER CROSS 
FRONT VIEW WITH SIDE ADJUSTMENT REMOVED SECTION 


FIG. 1A: Coat hanger-type die used in extrusion of film by chill roll technique. 
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Table 1: Factor levels in random-balance experiment 





Run number 2345 67 8 9 10 lh 12 13 1415 16 17 18 19 


P —__- factor " 








Selected levels 





Air gap L equals 1 in. 


H equals 4}4% in. 


Density L equals 0.918 
M equals 0.925 


H equals 0.933 


Lubricant 


(Slip addi- 
tive, “~) 


. equals 0 
equals 0.025 
equals 0.065 

Haul off equals 110 ft 

min. 
equals 150 ft. 


min. 


Chill rol! 
temp 


equals 75° F. 
equals 120° F. 


Stock 
temp 


. equals 475 


equals 550 


HH LLHHH 





is a varying restriction built into 
the die which tends to distribute 
the polymer melt more uniformly 
over the width of the die lips and 
subsequently gives a more uni- 
form across the 
web. One-side die-lip adjustment 
is best because the non-adjusting 
side can be placed very close to 
the chill-roll. Land length in such 
dies is about %4 to 1 inch. 

Figure 1B illustrates the second 


extrusion rate 


WIND-UP 





TO WIND UP 


Qc 


COAT HANGER 
— es 


~ ee 
s\ ~ 
j 
A 


general type of die design used. It 
is commonly used in extrusion- 
coating operations and is generally 
found in chill-roll extrusion lines 
which have been converted from 
coating. This type of die can be 
used successfully but is usually 
more troublesome than the other. 
Gage control is often more diffi- 
cult because of the non-uniform 
distribution of the melt along the 
width of the die. Land lengths are 


“wu 
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Yn . C ) IST CHILL ROLL 
. \ ~* 
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/ 2ND CHILL ROLL 


) 


NOT, 


2ND CHILL ROLL 


* aa 
COATING 


DIE ~~, 


in the vicinity of % in., which is 
normally considered too short for 
the best film-extrusion operation. 

It has been argued that a “coat- 
hanger” die can be designed for 
only one particular melt-flow 
characteristic and, therefore, the 
design is not versatile enough. 
This is true in the sense that any 
fixed geometry will fit the flow 
characteristics of only one resin 
perfectly. However, the problem 


FIG. 2: Two roll layouts that 
are satisfactory for making 
film by chill-roll method. At 
top: over-the-roll method; at 
bottom: under- or behind- 
the-roll method. 





IST CHILL ROLL 
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of distributing the melt uniformly 
is pretty much the same for all 
plastics. Therefore, even though 
the geometry is exact for only 
one polymer, it is at least a giant 
step in the right direction for all 
others. That this is true can be 
readily observed during transition 
between different resins of dif- 
ferent color. 


Chill rolls 


The design of the chill-roll 
take-off has not yet been stand- 
ardized—but two or three water- 
cooled rolls seem advisable. As 
Fig. 2, p. 110, shows, the melt can 
be extruded either over or under 
the first roll. Which method is 
used seems to be a matter of per- 
sonal preference. The same con- 
tact area can be obtained with 
either system if the rolls are prop- 
erly located with respect to one 
another. At present, it appears 
that under-the-roll casting may 
allow easier access for die adjust- 
ment with extremely large dies. 
The illustration shows only two 
chill rolls; however, additional 
rolls could be added depending on 
the extruder’s requirements. 

The chill rolls themselves vary 
in size from 10 to 24 in. in diam- 
eter and every film caster seems 
to have his own idea as to what 
the ideal size should be. In order 
to get the best-appearing film, 
the rolls should have polished 
chrome surfaces. Experience with 
unpolished rolls has shown that 
it is sometimes possible to attain 
high clarity and gloss when ex- 
truding films about 1-mil thick. 
However, with heavier gages the 
clarity and gloss suffer. An un- 
polished roll surface also makes 
it harder to observe the frost line 
than with a polished surface. This 
may seem trivial, but setting the 
die lips for uniform gage is much 
easier when the frost line is 
visible. Of course, the 
frost line should be as straight as 
possible, as well as parallel to the 
die lips. 

The temperature of the first 
chill roll strongly influences cer- 
tain film properties and it should 
be closely controlled. Subsequent 
chill rolls serve primarily to cool 
the film sufficiently before wind- 
up to prevent blocking or col- 
lapse of the winding core. 

It is generally conceded that 


clearly 
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higher production rates are prac- 
ticable with chill-roll cooling than 
by other methods, and speeds are 
claimed to be as high as 400 to 
500 ft./min. Customers are asking 
equipment makers for machines 
capable of operating at 1000 to 
1500 ft./min. At present, there are 
serious problems connected with 
such speeds. For the sake of this 
discussion, production speeds will 
be considered to be in the vicinity 
of 150 to 200 ft./min. 


Random balance experiment 


A major problem of this new 
film-making process is the scarc- 
ity of quantitative data on the 
influence of resin properties and 
process conditions on the prop- 
erties of the finished film. To help 
remedy this situation, we set un 
an experiment designed to esti- 
mate the effects on 10 film prop- 
erties of six operating factors 
suspected of being important de- 
terminants Of these properties. 
These operating factors were: 

1) Resin density: Three resins 
having densities of 0.918, 0.925, 
and 0.933, designated as low, 
medium, and high (L, M, and H), 
were used. It was felt that this 
range of values represented the 
resins currently being used in the 
chill-roll process. 

2) Lubricant: Three levels of 
lubricant were used: none, 
0.025%, and 0.065%, again desig- 
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GLOSS (MD) (GARDNER UNITS) 





Low HIGH 
(475) (550) 
STOCK TEMPERATURE, °F. 


FIG. 3: Scatter plot of gloss 
values for two levels of stock 
temperature. Even though 
spread of data is great, it 
is clear from data available 
that gloss improves with 
rising stock temperatures. 


nated as the low, medium and 
high levels (L, M, and H). 

3) Air gap: This is defined as 
the distance between the die lips 
and the line of contact where the 
film meets the roll. Two levels, L 
= 1 in. and H = 45 in. were 
used for this purpose. 

4) Roll temperature: This 
quantity was thought to be fairly 
represented by the temperature 
of the cooling water entering the 
roll. Two levels, L = 75° F. and 
H = 100° F., were used. 

5) Stock temperature: Two 
stock temperatures, 475 and 550° 
F., were used. These temperatures 


0! ie 
0.918 0925 0933 
RESIN DENSITY,G. /CC. 


FIG. 4: Three-level plot for 
resin density reveals haze 
minimum at 0.927. Note 
also that at any density level 
haze can be varied consid- 
erably by adjusting other 
factors (dashed lines show 
extreme low and high values 
obtained at various density 
levels, while the solid line 
shows the average values.) 


IMPACT STRENGTHS. 


LOW 
(1.0) 
AIR GAP, IN. 

FIG. 5: Impact strength, 
measured with a modified 
Elmendorf tear tester that 
permits a 34-in. ball to punc- 
ture specimen, decreases 
sharply as air gap widens. 
Only average values are 
shown on this graph. 
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TEAR (MD) 


LOW HIGH 
75) (100) 
ROLL WATER TEMPERATURE, °F 
FIG. 6: Tear strength in ma- 
chine direction is higher at 
lower roll temperature, and 
it drops about 1% per °F. 
rise in roll temperature. 


were expected to bring out not 
only the best but also the worst 
qualities of the resins. 

6) Haul-off speed: Two levels, 
110 and 150 ft.,/min., 

The tested properties of 1%4- 
tested film den- 
sity; gloss (in machine [MD] and 
transverse [TD] directions); haze; 


were used 


mil film were: 


° 
le 


ELONGATION, 


LOW 
(i110) 
HAUL OFF, FT/MIN 


HIGH 
(150) 


FIG. 7: Tensile elongation is 
better at lower haul-off 
rates, possibly because of 
less residual stress in slower- 
drawn film. 


fluenced by the levels of the other 
factors. Statisticians refer to this 
joint influence of factors as “inter- 
action,” and they have devised 
ways to evaluate interactions or 
to balance them out. One of the 
earliest ways was te conduct a 
“full factorial” experiment. This 
simply means that each of the fac- 


ELMENDORF TEAR, G./MIL 


ol, , 
0.918 0.925 
RESIN DENSITY 


FIG. 8: Tear strength (MD) 
slides sharply off plateau at 
densities above 0.925, while 
transverse-direction strength 
rises over whole range. Cross- 
ing point defines density at 
which the tear is equal in 
both of the directions. 


0.933 


have six factors, two at three 
levels and four at two levels, so 
the full factorial experiment 


would require 3 X 3 XK 2X2X2 

2 equals 144 test runs! With 10 
tests to be made on film samples 
from each run, such an experi- 
ment would take a long time and 
be rather expensive. Recognizing 
that full factorial experimentation 
would be costly in many 
multi-factor systems, the statis- 
ticians set about devising ways of 


slip (i.e., coefficient of friction): 
Elmendorf tear strength (MD and 
TD); strength (MD); 
elongation (MD); impact strength 

It has been recognized for some 


tors is tested at all the levels of 
the others. Thus, if there were 
two experimental factors to be 
tested at two each, four 
test runs would be the minimum 
needed. For three factors at two 
the 


would be 


tensile 


levels 


decades that, in multi-factor ex- 
periments of this kind, the effect 
of any 


levels, numbet 
and for 


levels, 27. 


minimum 
eight, 
at three 


too 
three 
We 


particular factor on a 


given property is likely to be in- factors 





Table i: Test results in random-balance experiment on chill-roll cooling 


of extruded PE films 





Run No 2 q 4 5 


5 5 9 11 12 
Slip (Coeff 4.31 1.51 54 


125 101 87 
Gloss (TD) (units ‘ 2 92 110 74 5 121 126 9: 97 81 
Film density, g./cc 0.9207 0.9202 0.9142 0.9140 0.9138 0.9217 0.9209 0.9200 0.9190 
Tear (MD) g./mil 140 5 271 195 237 156 319 126 130 5 212 347 
Tear (TD) g./mil 118 225 193 238 98 113 75 165 165 25 248 180 
Impact 2042 1067 1547 1050 1941 1504 3945 941 836 1115 1724 
Haze (MD) 4.5 68 6.2 3.6 79 64 213 3.0 2.6 § 47 8.2 
Tensile (MD), + 3385 2769 2976 2679 4021 2022 2015 2875 3226 
Elongation, % 1! 250 340 250 185 270 100 460 360 q 350 260 


of friction 


3.60 30 : 3.15 


Gloss (MD) (units) 95 g 113 86 95 } 128 


0.9139 


strength, | 


2130 3250 


Run No : 14 15 16 17 18 19 20 21 23 24 
Slip (Coeff. of frictior 5 08 1.0 2.03 21 4.50 54 07 18 31 
MD) (Gardner) 66 113 81 83 121 93 64 99 80 80 
TD) (Gardner) 95 53 113 69 80 124 91 46 95 79 68 
Film density, g./c¢ 0.9140 0.9263 0.9139 0.9201 0.9263 0.9264 0.9259 0.9129 
Tear (MD) g./mil 6 211 96 160 160 137 28 106 228 191 
Tear (TD) g./mil 77 288 98 239 176 309 267 231 90 
2132 1169 2023 995 1263 1541 2090 3451 
Haze (MD) 5.7 15.5 45 8.9 9.7 2.6 7.6 6.1 10.5 11.3 
Tensile (MD), p.s.i 2997 2970 2313 2175 3418 3288 3518 3505 
Elongation, % 7 130 360 220 480 360 330 280 120 


Gloss 


Gloss 


Impact strength, p.s 





MODERN PLASTICS 





Apply your special req utrements 


to basic R. D. Wood press designs 


Here’s the sensible, economical way to design your own press. 
Working with numerous basic models, R. D. Wood engineers 

apply your specifi ations and modifications to produce the press 
precisely suited to your needs. No starting from scratch. No 
needless delays in construction. No paying for more design than 
you need. You're sure of quality Loo. For every W ood press is 
constructed of selected materials by master craftsmen. Here is your 
assurance of precise operation and long, trouble-free performance. 


When you need a press, bring your specifications to Wood, 











-~ COMPANY 5! 
R. D. WOOD co =) 


YT, 
PUBLIC LEDGER BUILDING e PHILADELPHIA 5, PENNSYLVANIA ay 
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Table Ill: Influences of increase in operating factor on chilled roll processed film properties 





Resin 
Property density 
Film density SI 
Gloss (MD) Max 
Gloss (TD) Max 
Haze Min 
Coefficient of friction Max 
Tear strength (MD) Max, SD 
Tear strength (TD) SI 
Tensile strength (MD) Min 
Elongation (MD) SI, Max. 


Impact strength Min 


- Operating factor 
Air Roll water 
gap temperature 


Haul-off 
_Speed_ 


Stock 
tempera ture 





N MI 
MD SI 
MD SI 
MI MD 
SD SI 
N SD 
MD N 
SI SD 
N SI 
MI SD 





SI — Strongly increases the property. 
MI — Mildly increases the property. 
Min — Property goes through minimum over factor range. 
Max — Property goes through maximum over the factor range. 
SD — Strongly decreases the property. 
MD — Mildly decreases the property. 


N -— Factor appears to have no effect on property. 


N N 
SI MD 
SI MD 
MD MI 
MI SD 
N 
N 
MI 
MD 
MI 





reducing the number of runs 
to an absolute minimum without, 
however, giving up the tremen- 
dous advantage of balance, in 
other words, balancing out the 
effects of all the other factors on 
the results of each factor. 
Recently, a very thrifty way of 
doing this—called “random bal- 


“assert itself’ on the system, and 
does this with only a small frac- 
tion of the runs required by the 
full factorial method.? Of course, 
there is some loss of precision, 
and the interactions are now 
mixed in (but in a balanced 
fashion) with the main effects. 


Still, the results can be used to 


2A series of articles on random balance 
experimentation will be found in Tech- 
nometrics, Vol. I, No. 2, May 1959, pub- 
lished vow pf by the Amerienn Statistical 
Assoc. and merieee Society for Quality 
Control. See also E. Satterthwaite and 
D. Shainin, ie im; ae process 
variables a ariable experimenta- 
an equal chance to tion.” SPE J (March 1959). 


ance experimentation”—was in- 
troduced. This method com- 
pletely randomizes the combina- 
tions of factors and levels, allows 
each factor 





HOW PROPERTIES WERE TESTED 


SLIP (coefficient of friction). Film samples are attached to the touching faces 
of two blocks, one fixed and one movable, the fixed block on top. The force 
required to restrain the fixed block is recorded as the movable block is 
dragged past it. The average value of this force is divided by the upper-block 
weight to get the coefficient of friction. 


GLOSS is the amount of light reflected from a beam of light hitting the test 
surface at an angle of 60°. The reflected light is picked up by a photo electric 
cell at the same angle. A Gardner photo metric unit equipped with a gloss 
head is used in this determination. Values reported are for comparative 
purposes only and are not percentages. 


HAZE is the amount of light which is deflected from a beam of light when 
passing through the film. The Gardner photo metric unit equipped with an 
integrating sphere is used for haze determinations. Values are reported in 
percent. 


TEAR STRENGTH is defined as the amount of force necessary to tear a 
notched film sample. This is effected through the use of an Elmendorf tear 
tester. Results are reported as grams per mil thickness. 


IMPACT STRENGTH is the amount of force necessary to puncture a given 
film sample. Results are reported as pounds per square inch and are obtained 
through the use of the Spencer impact tester (modified Elmendorf tear tester). 





identify the more important fac- 
tors and provide quantitative esti- 
mates of their effects. In addition, 
the procedure is relatively simple. 
In our case, 24 runs were all that 
the random-balance method re- 
quired instead of the 144 for the 
full factorial method. 

Randomization may be accom- 
plished by assigning the levels in 
the order determined by random 
numbers drawn from a special 
table, or by simply drawing them 
at random from a box. The par- 
ticular array of levels we ended 
up with is listed in Table I, p. 110. 
Examination of this array will re- 
veal that for each factor, the 24 
runs are divided equally among 
the two or three levels. Thus, 
eight runs were made at each of 
the L, M, and H levels of density, 
for example, and 12 runs at each 
of the two levels of air gap. 

To examine the results, one 
simply plots the test values of 
film property tested against the 
L- and H-level values of the fac- 
tor of interest to obtain a diagram 
such as Fig. 3, p. 111. All the 
values at each level are averaged 
and the two average values are 
connected by a straight line. If 
this line has a steep slope, the 
factor is obviously important to 
that property. If the line is hori- 
zontal, the factor is probably un- 
important to that property. If the 
slope is neither steep nor zero, 
but somewhere between, the fac- 
tor is only mildly (To page 215) 
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ANYWAY 
YOU 
LOOK 

AT 
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WATS COT 


NYLON 6 
MEETS 

THE 
CHALLENGE 


The Polymer Corporation needs a material that will meet 
the demands required for roller coverings in the proc- 
essing of paper, textiles, artificial leathers and forming 
metal strips. Result: It uses Plaskon Nylon and makes 
the largest monolithic nylon shape ever manufactured. 

The Rampe Manufacturing Company needs a material 
to mold retainers for steel ball bearings. Since these tiny 
bearings are slightly larger than the outside circumference 
of the assembly, the material must stretch, then contract 
during assembly. Result: It uses Plaskon Nylon and gets 
the best balance of toughness and flexibility possible! 

In every industry today you'll find Plaskon Nylon 
Molded Parts performing a wide variety of difficult jobs. 
And because of Plaskon Nylon’s superior properties— 
including outstanding abrasion and chemical resistance— 
it does these jobs better than metal... lasts longer too! 

For information on how Plaskon Nylon can help you 
design or mold for profit, phone your Plaskon Repre- 
sentative, or write Plaskon Nylon Sales. 


llied 
hemical 


PLASTICS AND COAL CHEMICALS DIVISION 


40 Rector Street, New York 6, N. Y. 
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Photo, Allied Chemical Corp 


National Aniline Div 


LOOKING through cured filament-wound structure at a 
cone-shaped electrical part being wound in a modified 
“figure 8” pattern. The box-like structure near center 
of photo contains the resin through which filaments are 


drawn before being wound on mandrel 


Filament winding— 
some basic principles 


By Kenneth B. Turner* 





Winding of strong fibers to form reinforced plastic structures with epoxy and 


polyester resins is an important process. Its use is increasing in missile, 
spacecraft, and other applications. A brief presentation is made here of the 
principles involved and problems encountered in winding continuous fila- 
ments on special equipment to form such items as lightweight pressure vessels. 





I he high strength-weight ratio 


of glass, ceramic, and some or- 


ganic synthetic fibers has ac- 
counted for their use as reinforce- 
ment in plastic structures. Of the 
various methods used to produce 
lightweight 


plastics structures, filament wind- 


strong, reinforced 
ing has several advantages, in- 
cluding the following: 

First, the number of fiber cross- 
ings in a filament wound struc- 
*Project Engineer-Test Equipment, Guar- 


dite Co., Div. of American-Marietta Co., 
Wheeling, Illinois. 
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ture is relatively small. Second, 
crimping of the fibers at crossings 
is much less severe. Thirdly, the 
filaments can be oriented so that 
they carry loads along their 
strongest direction. These advan- 
tages along with low 


and non-corrosiveness, 


density 
recom- 
mend the use of wound plastic 
structures for missile and aircraft 
pressure vessels. As soon as the 
special techniques and equipment 
are further developed, very large 
items a hundred feet or more in 


length will probably be produced 
in the future because of the 
simplicity of the process. 


Principles 


The basic geometric and kine- 
matic principles used in filament 
winding are an extension of ideas 
originally developed for use in 
the textile industry. The reinforc- 
ing filaments are applied to a ro- 
tating form in the same manner 
that thread or yarn is applied to 
a textile serving cone. The sim- 
plest practical lay of filaments is 
a “figure 8” as shown by Fig. 1, 
p. 119. With this form of winding, 
a drive, D, rotates a forming man- 
drel, M, which pulls filaments, F, 
through a reciprocating trans- 
verse feed guide, G. Tension is 
controlled by friction fingers, T, 
and the filaments are supplied 
from source, S. The filament 
transverse rate back and forth 
across the winding mandrel, M, is 
such that the filament starting at 
Point 1 does not return to Point 1 
after making the complete round 
trip. Instead, it ends its traverse 
at Point 2 or 3, which is about 
one strand width to either side of 
Point 1 where it started. If the 
ratio of the mandrel revolutions 
to the number of traverses is ex- 
actly 2:1, the winding operation 
will simply keep building up a 
figure 8 as shown in Fig. 2A, p. 
119, and will not cover the man- 
drel as desired. If the ratio is 
slightly more or less than the in- 
tegral 2:1 ratio, the winding 
strand will tend to cover the 
mandrel progressively as shown 
by Figs. 2B and 2C. After cover- 
age is complete, additional wind- 
ing will add further layers. 

Longer vessels usually require 
modifications of this pattern. Ex- 
amples of higher ratios of rotation 
to transverse motion are given in 
Fig. 3, p. 119. The number of pat- 
tern segments required in a given 
case depends upon the length of 
the structure and the desired fila- 
ment crossing angle. For cylin- 
drical pressure vessels, the hoop 
stress is theoretically twice the 
longitudinal stress. This calls for 
a winding angle of about 2614 
with the axis to put the winding 
in pure tension. For cylindrical 
parts which will need to with- 
stand bending stresses, the rein- 
forcement would be applied at a 
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SUCROSE 


New Resin Modifier-Extender 
produces non-fuming hot melts 
extends peelable plastic coatings 
improves extrusion and molding properties 


Here is a new compound that war- 
rants your investigation for its un- 
usual physical properties 
Sucrose Acetate IsoButyrate 
SAIB ) is aclear, colorless semi-solid 
with outstanding stability to heat 
aging (See Figure 1), ultraviolet light 
and hydrolysis. Less than 0.2% is 
hydrolyzed after refluxing in water 
for 4 days. 


y, 
y 


FIGURE 1. Test specimens containing 70% 
SAIB, 20% cellulose acetate butyrate and 
5% NP-10 plasticizer after exposure to 
350°F illustrate excellent heat stability of 
new modifier-extender. 


It is extremely viscous at room 
temperature yet very sensitive to 
temperature change. At room tem- 
perature, the viscosity of SAIB is ap- 
proximately 100,000 centipoises. 
Heating it to 100°C causes the vis- 
cosity to drop to only 90 centipoises. 


It is compatible with nearly all 
polymers and modifiers and is highly 
soluble in most common solvents. A 
90% solution of SAIB in ethyl alco- 
hol, for example, has a viscosity of 
only 750 centipoises at 30°C. 

With its excellent permanence, 
charac- 
teristics, it is littke wonder SAIB is 
useful in hot melt and peelable plastic 


compatibility and solubitit; 


formulations. 

Tough, flexible melt coatings can 
be made containing up to 70% 
SAIB. They have good adhesion to 
paper and are not tacky. One of their 
outstanding features is a complete ab- 
sence of fuming at melt temperatures. 

Modification with SAIB also low- 
ers the operating temperature of hot 
melts. For example, the usual appli- 
cation temperature for conventional 
butyrate hot melts is 350°F. With 
high SAIB modification, the optimum 
temperature is down around 275°F. 

In ethyl cellulose hot melt compo- 
sitions, SAIB acts as a solubilizer for 
the mineral oil, reducing exudation 
of the oil from the film and enabling 
the formulator to use increased 
amounts of oil. (See Figure 2) 

L'se of SAIB in peelable coatings 
improves their resistance to exuda- 
tion, thus prolonging their flexibility. 

tecent studies show the use of 
SAIB with plasticizers improves their 
permanence along with the extrusion 
and molding properties of the plastics 
in which they are used, such as those 
based on cellulose acetate. 


ACETATE ISOBUTYRATE 


FIGURE 2. Melt coating composition con- 
taining 70% SAIB shows no exudation 
after 8 months’ aging at room temperature 


SAIB is available in both a 90% 
strength in ethyl alcohol solution, 
designated SAIB-90 and a 100% 
concentrate, designated simply SAIB. 

Many more applications for this 
unique plasticizer-resin are being in- 
vestigated by the Eastman Customer 
Service Laboratories. Some of the re- 
sults of these studies are reported in a 
booklet available for the asking. To 
get your copy or a sample of SAIB, or 
both, write to Chemical Sales Devel- 
opment Department, Chemicals Di- 
vision, Eastman Chemical Products, 
Inc., Kingsport, Tennessee. 


SUCROSE ACETATE |SOBUTYRATE 


E astman CHEMICAL PRODUCTS, INC., kincsport, TENNESSEE, subsidiary of Eastman Kodak Company 


DECEMBER 1959 


117 





to demonstrate 
injection molding at a 


BIG store... 
MACY'S 


it takes a 


BIG machine... 
DE MATTIA’S 


There are bigger injection molding machines than the De Mattia fully automatic, 
fully hydraulic 4/6 oz. Model K-2...but none in its class that will do a bigger job. 


And when Macy’s, the world’s largest store, demonstrated injection molding for 

its customers, the completely self-contained K-2 was the machine used. It was DEMONSTRATION AT 
used steadily, in fact, for 24 hours a day for a full month, turning in a perform- MACY'S — Production 
ance superior in every respect. of 5¥2-0z. mixing bow! 
in linear W. R. Grace's 


It is this dependability, plus fast production, ease of operation, top efficiency polyethylene shown in 


and lower costs, that has made the De Mattia 4/6 oz. Model K-2 the first choice the store’s houseware 
of leading manufacturers. ‘ department on De Mattia 
For increased production and lower costs in your plant, Wi fully hydraulic 4/6 oz 

look into the Model K-2 today . . . write for complete Model K-2 injection 


specifications. molding machine. 


a 
t 


DE MATTIA MACHINE & TOOL CO. + Main Office and Plant: CLIFTON, N. J. 


20 So. Broadway, YONKERS, N. Y.; 102 Grove Street, 
M 50 Church Street, NEW YORK 7 


WORCESTER, MASS.; 522 W. North Ave., CHICAGO « 
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FIG. 1: Schematic 
drawing of a basic 
filament winding 
set-up; showing fil- 
ament source and 
friction tensioner 
(S, T), filament (F), 
cam-follower guide 
(G), motor drive 
(D), and winding 
mandrel (M). 








FIG. 2: (A) Drawing of fila- 
ment buildup on winding 
mandrel with an exact in- 
tegral ratio; (B) shows a 
non-integral winding ratio 
mandrel winding pattern 
partly wound; (C) which is 
same as (B), showing man- 
drel fully wound. 


smaller angle to the axis. Wind- 
ing patterns can be modified 
to give optimum properties in the 
desired direction. 


Configuration problems 


Certain problems arise in ap- 
plying certain configurations. If 
the required angle is steep or 
nearly parallel to the winding 
axis, the strand will tend to slip 
or turn, unless special precautions 
are taken. One solution is to slow 
the traverse action toward the 
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end of each pass so that the an- 
gle is reduced at the end. This 
will work if the ends are later 
trimmed off so that the reduced 
angle area will not undermine the 
structure. Another method is to 
provide rings that the winding 
must climb at turn-around points. 
With this method, it is possible to 
design the ring as an integral part 
of the structure to be used as a 
means of attachment to adjacent 
parts. By wrapping over the ring 
and bonding to it with the resin, 
it is possible to add considerable 
safety factor to adhesive joints 
making interconnections to adja- 
cent metal parts, also giving a 
minimum of stress concentration. 

For steepest angles it is most 
practical to wind over the end of 
the mandrel so that the winding 
takes the form of a ball of twine 





or multiples of that pattern (see 
Fig. 4, p. 122). Disadvantages of 
this type of winding are that it 
does not give as closely regulated 
patterns as the previously de- 
scribed types, and calls for more 
exact relationships between man- 
drel and traverse mechanisms. 
Also the cured plastic structure 
must be cut from the mandrel, 
while the other types can be de- 
signed for push off. 


Material limitations 


Ideal winding conditions re- 
quire the use of non-abrasive, 
dry filaments under constant ten- 
sion. In actual practice filaments 
can be very abrasive on guide 
parts. This is especially true for 
dry glass or ceramic fibers. For 
such materials, guides should be 
made of hard alloys such as Stel- 
lite or carbides. It is also possible 
to use ceramic guides such as 
synthetic sapphire. 

In many cases the filament will 
be wet as it is wound. Excess 
amounts of resin must be re- 
moved or the rotational winding 
speed must be reduced to prevent 
slinging the excess resin off the 
winding form. If the resin has 
been applied prior to reaching the 
traverse guide, handling is diffi- 
cult unless the resin is in a vis- 
cous or more or less dry stage. 

Constant tension can be roughly 
maintained with dry filaments by 
running at a constant speed 
through friction fingers, such as 
illustrated in Figure 1. Wet fibers, 
however, will gum and foul the 
friction fingers and fiber debris 
will accumulate. For wet applica- 
tion a tension reel and brake com- 
bination is needed. To avoid wet 
winding so that (To page 122) 





5:1 BASE RATIO 





6:1 BASE RATIO 


FIG 3: How different base ratios can be used for different winding angles. 
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SAFETY 


FROM TRAMP METAL 


Calender roll replacement Is a 
nightmare you can prevent 
... With RCA Metal Detectors ! 


If the above picture was only a “bad dream,” it 
wouldn’t be worth discussing. Unfortunately, tramp 
metal damage to calenders DOES cause shutdowns 
in plasties plants. When this is the case, the loss of 
production is staggering, not to mention the cost of 
replacing or regrinding damaged roll! A well-known 
processor says, “Over the years RCA Metal Detec- 
tors have saved us tens of thousands of dollars in 
detecting foreign matter in our raw products which 
could damage our calenders. We feel the Detectors 
are cheap at any price.” 


Tmk(s) @ 


RADIO CORPORATION 
of AMERICA 


CAMDEN, N. J. 


Used on strip material traveling at speeds from 15 to 
1000 ft. per min., with full inspection sensitivity, the 
Detector can be arranged to sound an alarm, and/or 
stop the traveling material. In plant after plant, the 
RCA Electronic Metal Detector has paid for itself 
many times over through increased life of costly 
machinery, decreased downtime, and savings in 
product. It can be put to work quickly in your plant. 
Find out today how the RCA Metal Detector can save you 


money. W rite for latest literature, RCA, Dept. B-75, 
Building 15-1, Camden, N.J. 


RCA 
ELECTRONIC 
METAL 
DETECTOR 
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Physical Properties of Polyester Laminate 


28.5 7% 40 %/e 50% 607. 
SurfexMM SurfexMM SurfexMM Surtex MM 
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Here’s the extender you've been looking for. 
In addition to improving flexural and 
impact strength—while still keeping 


New data costs low—high loadings of this amaz- 


ing precipitated calcium carbonate pro- 


for Polyester Laminates vide all the top properties you want in 


your laminate. 
Increased hardness . . . less shrinkage 


shows costs down, . . . greater modulus of elasticity in 


tension and flexure. Better surface 
finish . . . improved wet strength . . . 

flexural and and a more even cooling rate. 
Call your Diamond Representative 


impact strength Up... today. Or write DIAMOND ALKALI 


ComMPANY, 300 Union Commerce 


with Diamond Building, Cleveland 14, Ohio. 


e Diamond 
SURFEX MM % || Chemicals 
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(B) 


FIG. 4: Over-the-end ball 
type winding patterns show- 
ing (A) pattern obtained with 
a 2:1 base ratio; and (B) 
obtained with 1:1 base ratio 


simple tension devices can be 
used, one must apply the resin on 
the mandrel during winding or 
impregnate the finished winding 
afterward. Application at the 
mandrel can be achieved by using 
tangent doctor rolls on which the 
viscous resin is applied and which 
then transfer the resin to the dry 
material being wound. Post wind- 
ing application can be done with 
vacuum and pressure equipment 
such as is used in the impregna- 
tion of electric coils. This latter 
process can be considered when 
production quantities justify the 
capital expense involved. 


Achieving winding ratios 


It is very important that the 
ratio of mandrel revolutions to 
traverses not be an exact integer. 
For example, if the width of the 
winding strand is approximately 
loo of the circumference of the 
wound article when the strand 
width is measured perpendicular 
to the winding axis, a proper ratio 
for a “figure 8” type of winding 
would be either 2.005 to 1 or 1.995 
to 1. If either ratio is used suc- 
ceeding strands on each complete 
traverse will lead or lag the pre- 
ceding so that an overlapping 
identical “figure 8” pattern will 
not be made, and the strands will 
cover the mandrel progressively 

For experimental runs, the 
winding mandrel can be rotated 
by a constant speed synchronous 
motor. The traverse feed guide 
can be powered by a separate 
variable speed drive. In this man- 
ner the separate drives can be 
phased for the proper ratio during 
constant running conditions. How- 
ever, they will get out of phase 
during startup and shutdown. A 
less flexible arrangement but one 
more satisfactory for maintain- 


122 


ing winding patterns utilizes a 
power drive system consisting of 
timing belt, gears or chains, to 
obtain a constant traverse ratio. 

In the case of production 
equipment it can be specifically 
designed for the various jobs it 
will have to do. 


Reciprocating guide drives 


In winding textile serving cones 
the following device is often used. 
The thread rides in a continuous 
“vee” groove cut in the surface of 
a plastic cylinder; going around 
it like a “figure 8”. The groove 
traverses the thread back and 
forth across the winding cone. 
The fibers frequently used in re- 
inforced plastic structures are 
generally too abrasive for this de- 
vice. It is more advisable to use a 
cylindrical cam to drive a wind- 
ing guide such as shown by Fig. 
5, below. The cam follower, with 








CAM GROOVE 
ELEVATION 





filament guide, is designed long 
enough to bridge the cam inter- 
sections and is biconvex in shape 
to fit in the turn-around end 
groove. It is mounted ahead of its 
geometric center and faithfully 
follows the groove. 

An alternate guiding device 
uses a horizontally mounted chain 
carrying a guide as shown in Fig. 
6, below. The chain must be kept 
straight, which can be done by 
using idler supports at intervals 
along the chain. The winding 
guide should be free-swiveling, 
to keep it from fouling winding 
strand as it revises direction. 

Other means of converting ro- 
tational motion to reciprocation 
may suggest themselves for par- 
ticular projects. The important 
point is that the arrangement be 
rugged and trouble-free while be- 
ing adaptable to setting and hold- 
ing of the winding ratios —End 


= 





FIG. 5: Showing how 
a cylindrical cam can 
be used to develop the 
reciprocating travers- 
ing action, which is 
used for guiding the 
filament being wound. 


= 








FIG. 6: Diagram of a 
chain drive used to 
develop the reciprocat- 
ing traversing action 
f the filament guide. 
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New blow molding machine couples low 


investment with high profit potential 


A blow molding machine that costs considerably 
less than other machines . . . and affords more profit- 


making features... is available now from Stokes. 
This versatile unit provides fast, efficient, econom- 
ical and complete production of a wide variety of 
holiow plastic parts. 


The outstanding features of the Stokes blow molder 


are... 


Low Investment—Emphasis on functional design pro- 
vides a reliable production unit, but still holds your 
investment to a minimum. 


Versatility —The Stokes blow molder is designed to mold 
parts varying in size from the very smallest, to 36 inches 
in length. Production of different size items on each of 
the mold stations is possible by means of extrusion 
interruption, controlled by integral timers. 


Control Flexibility-—-The machine is designed for fully- 
automatic, semi-automatic or manual control. Each molding 


Plastics Equipment Division 
F. J. STOKES CORPORATION 


5500 Tabor Road, Philadelphia 20, P: 
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station can be run independently while mold change is 
being made on the other station. 

‘Easy Accessibility— Maximum access from the front to 
the molding area, unhindered by tie bars or other cross 
members permits precise mold positioning and easy mold 
removal due to open design. 

Dual Manifold—One operator can readily attend both 
mold stations. Maximum utilization of extruder results in 
large volume output. 

Technical Service— Stokes maintains a completely staffed 
laboratory for demonstration and testing work. Advisory 
service is available for the related operations. 


Significantly, some of the major material producers 
have installed the Stokes blow molding machine in 
their laboratories. Find out how a minimum invest- 
ment can start profit flowing for you. Stock machine 
production assures you rapid delivery. 


Today, while it is fresh in your mind, why not 
contact STOKES for complete details. 


i. 





S.P.E. Technical Conference 


Programs and papers to be presented at the 16th annual meeting 


T he 16th Annual Technical 


Conference of the Society of 
Plastics Engineers will be held 
January 12-15, 1960 at the Con- 
rad-Hilton Hotel in Chicago, III. 

At noon on Wednesday, a mem- 
bership meeting and annual busi- 
ness session will be held. There 
will be an Education Committee 
Luncheon on Tuesday. On Thurs- 
day evening, there will be a ban- 
quet for the members. The tenta- 
tive program follows: 


Tuesday morning, Jan. 12 


Session 1: Polymer structure. 
Moderator: Robert R. Stromberg, 
National Bureau of Standards, 
U. S. Department of Commerce. 

“Calculation of melting and 
freezing rates (Delrin <Acetal 
Resin).” P. N. Richardson, E. I. 
du Pont de Nemours & Co. 

“Thermo and Shear Degrada- 
tion of Polyethylene Melts.” 
H. Schott and W. S. Kaghan, Olin 
Mathieson Chemical Corp. 

“A Statisitcal Study of the Ef- 
fect of Formulation Variables on 
the Properties of Sorbitol Poly- 
ether-Based Rigid Urethane 
Foam.” J. E. Wilson, H. M. Truaz, 
and M. A. Dunn, Atlas Powder. 

“The Effect of Molecular Weight 
Distribution on the Flow Proper- 
ties of Polyethylene.” D. R. Mills, 
G. E. Moore, and D. W. Pugh, 
U. S. Industrial Chemicals Co. 


Session 2: Physical properties. 
Moderator: Dr. Ed T. Sievers, 
American Viscose Corp. 

“Relations Between Physical 
Properties and Molecular Struc- 
ture of Polypropylenes.” N. H. 
Shearer Jr., J. E. Guillet, H. W 
Coover Jr., Tennessee Eastman. 

“The Measurement of Poly- 
ethylene Degradation by ZST 
Test.” T. H. Meltzer and John J. 
Muldrew, Electric Storage Bat- 
tery Co. 

“Environmental Stress Rupture 
of Polyethylene.” L. L. Lander, 
Union Carbide Plastics Co. 
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“Working Stress Limits for 
Thermoplastic Structural Compo- 
nents.” W. D. Harris, Dow Chem- 
ical Co. 


Session 3: Blow molding. Mod- 
erator: G. S. Brown, Plax Corp. 

“Extrusion Blow Molding Tech- 
niques for High-Density Polyole- 
fins.” Robert Doyle, D. E. Perry, 
and T. E. Branscum, Phillips 
Chemical Co. 

“The Blow Molding of Cellulo- 
sic Plastics.” D. A. Jones and R. J. 
Haughwout, Celanese Corp. of 
America. 

“Blow Molding.“ W. O. Bracken, 
Hercules Powder Co. 


Session 4: Fabricating and fin- 
ishing. Moderator: Jerome Formo, 
Minneapolis-Honeywell Regulator. 

“Post Molding Operations on 
Acetal Resins. R. L. Miller, E. I. 
du Pont de Nemours & Co. 

“Vacuum Metallizing as Re- 
lated to Plastics.” T. J. LaBounty, 
Midwest Technical Service. 

“Method for Determination of 
the Effect of Annealing on Re- 
sidual Molding Stresses.” L. B. 
Allen, International Business Ma- 
chines Corp. 


Session 5: Casting and plastics 
tooling. Moderator: Lawrence 
Whitman, L. Whitman & Co. 

“A Heat Conductive Epoxy 
Formulation for Low Cost Molds.” 
R. T. O'Connor and H. J. White, 
Devcon Plastic Steel Corp. 

“Plastics Tooling for Plastics 
Production.” Frank L. Bogart, 
Marblette Corp. 

“The Manufacture of Large Re- 
inforced Plastic Molds for Hand 
Layup.” E. P. Weaver, Atlantic 


Marine Industries Inc. 


Wednesday morning, 
Jan. 13 


Session 6: Injection molding, 
Part I, Moderator: Bennett Na- 
thanson, Monsanto Chemical Co. 

“The Effect of Orientation on 


the Physical Properties of Injec- 
tion Moldings.” G. B. Jackson and 
R. L. Ballman, Monsanto Chemi- 
cal Co. 

“Design Considerations for 
Molded Polyolefin Items.” J. N. 
Scott, J. V. Smith, and D. Alex- 
ander, Phillips Chemical Co. 

“Insert Molding with High- 
Density Polyethylene.” W. L. 
Price and W. A. Hunter, Celanese 
Corp. of America. 

“An Analysis of Injection Mold 
Filling of Polyethylene.” R. B. 
Staub, Union Carbide Plastics Co. 


Session 7: Extrusion, Part I. 
Moderator: George P. Kovach, 
Foster-Grant Co. 

“Pressure Development in Ex- 
truder Screws.” B. H. Maddock, 
Union Carbide Plastics Co. 

“Monofilament Tester.” J . P. Fo- 
gerty and J. J. Whidden, W. R. 
Grace & Co. 

“The Chill Roll Extrusion of 
Polypropylene Film.” G. C. Cal- 
derwood, Spencer Chemical Co. 

“Rapid Response Recording of 
Extrudate Temperature and Pres- 
sure—Typical Use in Evaluating 
Extruder Performance.” H. B. 
Kessler, R. N. Bonner, C. F. W. 
Wolf, P. H. Squires, Du Pont. 


Session 8: Reinforced plastics. 
Moderator: R. White, Glastic Corp. 

“The Experimental Determina- 
tion of Panel Shear Strength and 
Modulus of Rigidity for Glass Re- 
inforced Plastic Laminates.” A. P. 
Penton III, Convair. 

“Heat Resistant Inorganic Fab- 
ric Reinforced Plastic Laminate.” 
John Miglarese, Westinghouse 
Electric Corp. 

“Polyester Resin Evaluation for 
Long-Term Wet Strength Reten- 
tion.” C. E. Loetel, The Marley Co. 

“High Temperature Epoxy Resin 
Laminates.” R. O. Menard and 
W. W. Cooner, Du Pont. 


Session 9: Standards for re- 
porting properties. (To page 129) 
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HEAT RESISTANCE-Olefane 
can be boiled . . . even sterilized at 
230-250 degrees F. This extra heat 
resistance assures high temperature 
dimensional stability .. . opening 
many new film applications for you. 
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SHELF LIFE —Olefane is unaf- 
fected by changes in humidity .. . 
doesn’t absorb moisture. Even after 
long storage under adverse atmos- 
pheric conditions, AviSun Olefane 
maintains its dimensions—and does 
not become brittle. 
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ible packaging industry 


RESEARCH —Several years of major research 


specifically on Polypropylene film 
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readily available because of company ownership 
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PROCESSING KNOW-HOW-— Years of leader- 
ship in catalysis and the processing of 


hydrocarbons 


KNOWLEDGE OF MARKETS—Wide market 
ing experience in wax for wax paper, and hydro 


carbons for rubber 


RESEARCH—Several years of major research 


on the manufacturing of Polypropylene 
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Thermosetting Molding. Modera- 
tor: Elias G. Greninger, The Bry- 
ant Electric Co. 

“Melt Index Equivalent—A 
New Flow Parameter.” P. J. 
Boeke, R. J. Martinovich, and 
R. A. McCord, Phillips Chemical 
Co. 

“Effects of Thermal History on 
Some Properties of Polyethylene.” 
John B. Howard and William M. 
Martin, Bell Telephone Labora- 
tories Inc. 

“Preform Hardness vs. R. F. 
Preheat Time and Temperature of 
Phenolic Molding Materials.” 
E. W. Vaill, Union Carbide Plas- 
tics Co. 

“Cure of Molded Melamine 
Resin and Its Significance for 
Properties.” H. P. Wohnsiedler 
and R. A. Tiley, American Cy- 
anamid Co, 


Wednesday afternoon, 
Jan. 13 


Session 10: Plastics in electrical 
insulation. Moderator: Walter A. 
Gammel Sr., Automatic 
Control. 

“Effect of Humidity on Surfacé 
Resistance of Filled Epoxy Res- 
ins.” L. S. Buchoff and C. H. Bot- 
er, Electro Tec Corp 

“Modified Alkyd Molding Com- 
pounds.” J. J. Moylan and P. D. 
Sullivan, Allied Chemical Corp. 

“Low Casting Resins.” 
William R. Cuming, Emerson & 


Cuming Inc 


Process 


Loss 


Session 11: Packaging. Moder- 
ator: J. R. Akers, Union Carbide 
Plastics Co. 

“A New Test for Polyethylene 
Printability—The Inclining Plat- 
form Tester.” T. F. McLaughlin 
Jr., E. I. du Pont de Nemours & 
Co. 

“Design and Production Con- 
siderations for Thin Wall Formed 
Containers.” J. R. Lynch, Dow 
Chemical Co. 

“Machine Design, Adaptations 
and Problems of Poly Film Over- 
wrap Machines.” Boyd Redner Jr., 
3attle Creek Packaging Machines 


Inc. 


Session 12: Vinyl plastics, Part 
I. Moderator: Robert Bostwick, 
Union Carbide Plastics Co. 

“The Mechanism of Poly (Vi- 
nyl Chloride) Stabilization by 
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Barium, Cadmium, and Zinc Car- 
boxylates.” A. H. Frye and R. W. 
Horst, The Carlisle 
Works. 

“Color Stability of Vinyl Com- 
pounds Pigmented with Iron Ox- 
ides.” A. K. Woernle, C. K. Wil- 
liams & Co. 

“The Food Additive Amend- 
ment and Packaging Material.” 
A. J. Lehman, Food and Drug 
Adm., U. S. Dept. of Health, Edu- 
cation and Welfare. 

“Polyvinyl Chloride Adhesion 
to Synthetic Fabric.” C. F. Blaich 
Jr. and A. J. Sampson, The Car- 


win Co. 


Chemical 


Thursday morning, 
Jan. 14 


Session 13: Injection molding, 
Part II. Moderator: Bennett Na- 
thanson, Monsanto Chemical Co. 

“Some Causes and Cures of 
Splash Defects in Acrylic Mold- 
ing.” S. E. Giragosian and G. C. 
Freygang, Rohm & Haas Co. 

“Factors Affecting Toughness, 
Serviceability of High-Density 
Polyethylene Items.” J. N. Scott, 
D. Jones, and P. J. Boeke, Phil- 
lips Chemical Co. 

“The Effect of Molding Condi- 
tions on Physical Properties of 
Polyethylene.” W. A. Dunlap, 
P. J. Meeks, and W. T. Wickham, 
Dow Chemical Co 

“Flow of Escon Polypropylene 
in Injection Molding.” W. E. Heu- 


mann, Enjay Laboratories. 


Session 14: Extrusion, Part II. 
Moderator: Don Williams, former 
Pres., Chippewa Plastics. 

“Extrusion: Described by Ex- 
perimentally Determined Equa- 
tions.” H. J. Donald, J. K. Rieke, 
and E. S. Humes, Dow Chemical. 

“Techniques in the Extrusion 
of High Density Polyethylene 
Tubing and Profiles.” D. J 
Schmidt, W. R. Grace & Co. 

“Flow Patterns in a Single- 
Screw Extruder.” W. D. Mohr, 
P. H. Squires, and F. C. Starr, 
E. I. du Pont de Nemours & Co. 

“Sucrose Acetate Isobutyrate 
in Cellulose Acetate Extrusions.” 
E. W. Wilson and William M. 
Gearhart, Chemical 
Products Inc. 


Eastman 


Session 15: New Materials, Part 
I. Moderator: Dr. Clayton J. Am- 


mondson, 
Inc. 


Continental Can Co. 

“Properties of Intermediate 
Density Copolymers of Ethyl- 
ene.” S. P. Foster, E. T. Pieski, 
and S. H. Jenkins Jr., E. I. du 
Pont de Nemours & Co. 

“Knowing and_ Recognizing 
Quality in Fabricated Teflon.” 
P. E. Thomas, Du Pont. 

“Ethylene Copolymers.” P. J. 
Boeke, R. J. Martinovich, and 
J. E. Pritchard, Phillips Chemi- 
cal Co. 

“A New Resin for Plastic and 
Coating Applications.” J. E. Guil- 
let and H. W. Coover Jr., Ten- 


nessee Eastman Co. 


Session 16: Vinyl plastics, Part 
II. Moderator: Walter Wayckoff, 
Monsanto Chemical Co. 

“Characterization of Poly 
(Vinyl Chloride) Resins by the 
Conductivity of Solvent Extract.” 
J. B. DeCoste, Bell Telephone 
Lobs; and B. A. Stiratelli, B. F. 
Goodrich Chemica! Co. 

“The Use of Ditridecyl Phtha- 
late in Polyvinyl Chloride For- 
mulations.” W. A. Dimler, J. A. 
Mountain, and W. F. Overberger. 
Enjay Laboratories. 

“Determination of Plasticize1 
Compatibility by Swelling Meas- 
urements.” A. C. Hecker and 
N. L. Perry, Argus Chemical Co. 

“Acrylic Polymers for Use in 
Rigid and Semi-Rigid Vinyl 
Compounds.” R. P. Hopkins, 
Rohm & Haas Co. 


Thursday afternoon, 
Jan. 14 


Session 17: Mold design. Mod- 
John General 
American Transportation Corp. 

“Precision Geometrical Blend- 
ing in Molds for Plastic Parts.” 
W. D. Evans. 

“Thermal Considerations in the 
Design of Equipment for the 
High Pressure Molding of Plas- 
tics.” W. J. Stokes, Stokes-Tren- 
ton Inc. 

“Mold Design for Improved 
Cycling.” R. L. Beesley, L. W. 
Meyer, and J. W. Mighton, Dow 
Chemical Co. 


erator: Andras, 


Session 18: Forming. Moder- 
ator: D. P. Meiklejohn, Monsanto 
Chemical Co. 


“Designing Ther- (To page 179) 
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ACRYLOID 


Impact strength for Polyvinyl Chloride 


...with easy 


With a new acrylic resin—ACRYLOID KM-227— 
processors of rigid polyvinyl chloride can now give 
their products unusually high impact resistance and 
enjoy easy processing at the same time. This modi- 
fier also provides improved flow in calendering, extrud- 
ing, and vacuum forming operations. 


Overmilling or reworking does not affect impact 
strength of rigid vinyl modified with this acrylic 
resin. In addition, rigid vinyl compounds modified 
with AcRYLOID KM-227 show good retention of 
impact strength upon exposure to both heat and 
ultraviolet light. 


Processing properties of vinyl compounds may be 
improved still further by using ACRYLOID KM-227 
together with ACRYLOID K-120. Or, for certain prop- 
erties, you may find a third acrylic modifier, 
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processing 


ACRYLOID KM-220, particularly useful. All three are 
available from Rohm & Haas. Write for technical 
bulletins fully describing their advantages in the 
various types of rigid vinyl processing. 


Chemicals for Industry 


ram ROHM € HAAS 


COMPANY 
THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 


ACRYLOID is a trademark, Reg. U.S. Pat. Off. and 


in principal foreign countries. 
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Chemical structure and stability 
relationships in polymers 


By B. G. Achhammer’, Max Tryon’, and G. M. Kline’ 





cal properties (2). Degradation 
reactions of polymers induced by 
both physical and chemical means 
have been treated comprehen- 
sively by Grassie (6) and his book 
has provided considerable back- 
ground for this discussion of the 
relationships between chemical 
structure and stability of polymers. 


Laboratory aging tests have been developed to evaluate polymer degradation, 
but in most cases these methods are limited to a relative comparison of ma- 
terials under the specific conditions of a given test environment. Although 
these tests serve an immediate need for technical evaluation of polymers, 
it is recognized that more basic methods are required. A possible approach 
to these new methods is through an expanding knowledge of stability rela- 
tionships between polymer structure and various environmental parameters. 
A review of our present knowledge in terms of a number of these parameters, 
including thermal, ultra-violet, and nuclear radiant energy, oxygen, water, 
and various climatic environments, is presented in this paper. Techniques 
used in such investigations to identify structural changes are also briefly 


Methods of evaluating 


surveyed in this article. 





ey tability of polymers is usually 
considered in terms of a material’s 
ability to withstand specified con- 
ditions and still retain the physi- 
cal properties required for use of 
the material in a given applica- 
tion. Admitting that the retention 
of desired physical properties is a 
matter of practical concern, it is 
necessary to recognize the basic 
problem in stability of polymers 
as being degradation of a chem- 
ical structure involving environ- 
ment and available energy. Re- 
sultant changes in chemical struc- 
ture then determine the material’s 
physical properties. 
*Reg. U. S. Pat. Off. 
*National Bureau of Standards, Washing- 
ton, . 
‘Numbers in parentheses link to refer- 
ences at end of article, p. 222 

Paper progenies at the Symposium on 
Aging of Plastics, held in ldorf, 
Germany, on Oct. 19, 1959, under the 
oumtess of the Division of Plastics and 
High Polymers of the International Union 
of Pure and Applied Chemistry. This 
paper is from the periodical Kunststoffe, 
combined with German Plastics Digest, 
No. 11, 1959, published by Carl Hanser 
Zeitschriftenverlag, Munchen, in which 


the complete proceedings of the sympo- 
sium are published. - 
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The chemical process of degra- 
dation of polymers results in 
changes on a molecular scale that 
may be described by several broad 
types of reactions (1)! as follows: 
1) chain scission, 2) cross-linking, 
3) modifications of the chemical 
structure of the polymer chain, 4) 
modifications of side groups, and 
5) combination of these reactions. 
Variations in environmental con- 
ditions may change the relative 
extent of these reactions in a given 
material from time to time (2-5). 
In most cases the degradation 
processes are essentially reactions 
in which radicals are the active 
intermediates (4). The resultant 
effect on a polymer may be hard- 
ening due to cross-linking, cycliza- 
tion, or further polymerization, or 
softening or tackiness due to chain 
scission and depolymerization. The 
relative rates of these concomitant 
reactions of cross-linking and 
scission will determine, in most 
cases, the ultimate effect on physi- 


chemical changes 


Rapid advances in polymer 
chemistry have been made possi- 
ble by recent important develop- 
ments in instrumental techniques. 
The polymer chemist depends 
greatly on these tools to unravel 
the difficult problems unique to 
the field of polymer chemistry (7). 

Among the modern tools used in 
polymer degradation studies are 
those particularly suited to func- 
tional group analysis. These in- 
clude the absorption spectrometric 
methods in the ultra-violet and 
infra-red regions. Of these two ap- 


KCAL./ EINSTEIN 


03000 —*s000 7000 
WAVELENGTH IN ANGSTROMS 


FIG. 1: Energy of light ra- 
diation at various wave- 
lengths (from Ref. 40). 





proaches, infra-red absorption 
spectrometry is the more valuable 
for functional group analysis due 
to its greater specificity. The work 
of Thompson and Torkington (8), 
Sutherland (9), Krimm (10), and 
many others on the determination 
of the structure of polymers using 
absorption in the infra-red is well 
known. Infra-red techniques have 
also been used in degradation 
studies to determine the mechan- 
ism of these reactions (11, 12). 
Ultra-violet absorption spectrom- 
etry is more useful for determin- 
ing reaction rates than for func- 
tional group analysis. The work of 
Tryon (13) and Ford (14) serve 
as examples, 
Another 


useful technique in 


degradation studies is mass spec- 


trometric analysis of volatile frag- 
ments generated from the polymer 
during degradation. This technique 
has been used by Madorsky (15), 
Wall (16), Achhammer et al 
(17), and many others. Current 
work in gas-liquid chromatogra- 
phy gives promise of assisting in 
the study of volatile products of 
degradation. This tool lends itself 
particularly well to the separation 
and identification of many of the 
products, such as water (18), for 
which the mass spectrometer is 
unsuited. Electron spin resonance 
can be used to determine free 
radical concentration in polymers 
(19). Deuteration of polymers is 
another useful technique (20) 
The use of radioactive “tags” on 
the polymer, such as C!4, H3, O18, 
etc. has not been applied exten- 
sively to degradation studies. S*5 
has been used in numerous studies 
of vulcanization reaction with rub- 
ber (21), and other 


isotopes have been used in studies 


radioactive 


of permeability of membranes of 
various polymers (22). This is a 
powerful tool for the identification 
of structural changes which needs 
further exploration and use. 
Chemical methods for functional 
group analysis include titration for 
groups, end 


free acid or basic 
analysis, ozonolysis plus 


group 
chemical identification and quan- 
titative analysis of products, and 
titration of double bonds, as well 
as many other specific and non- 
specific tests. 

Changes in molecular weights of 
polymers as a result of degrada- 
tion (chain scission and/or cross- 
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Table I: Bond energies 
(References 24, 25) 





Bond energy 
Bond ’ keal./mole 
(nitrile) 209 
200 
174 
145 
129 
(aromatic) 124 
(acetylene) 121 
119 
110 
(ethylene) 106 
(methane) 


nnnonanaannan 


(aliphatic) 
(ether) 


(nitromethane) 


(peroxide) 
(hydrazine) 





linking) may be studied by a 
variety of techniques. Soluble 
polymers may be characterized in 
terms of viscosity, osmotic pres- 
sure, sedimentation, light scatter- 
ing, and the like of their dilute 
solutions. Insoluble polymer may 
be roughly characterized by swell- 
ing index. A book is currently in 
preparation which deals with 
these various analytical methods 
for polymers (23). 


Thermal radiant energy 

Some thermal effects on poly- 
mers, such as melting and glass 
transitions, are reversible physical 
properties of the polymer. Heat 
may also produce irreversible or 
permanent chemical changes in 
the polymer. 

The heat stability of a polymer 
in the absence of other active sub- 
stances is related to the dissocia- 
tion energies of its various chem- 
ical linkages. Representative 
values for the dissociation energies 
of common chemical bonds (24, 25) 
are presented in Table I, above. 
These bond energies were deter- 
mined on studies of small mole- 
cules. Interactions in a high mo- 
lecular weight material may exert 
a considerable effect on the sta- 


bility of a given bond under a 
specific set of conditions. 

Thermal stability of a polymer 
is frequently studied under pyro- 
lytic conditions. In this case suffi- 
cient energy is added to rupture 
primary valence bonds in the poly- 
mer. Most of the characteristics of 
the decomposition result from ba- 
sic structure of the polymer and 
not trace impurities, although the 
magnitude of the rates and acti- 
vation energies are sensitive to 
trace structures or impurities (26). 
The initial decrease in molecular 
weight of a polymer when it is 
heated may be due to weak struc- 
tures in the polymer (27). 

Madorsky et al. (28-3ld) have 
conducted extensive studies of the 
pyrolysis of polymers at tempera- 
tures up to 500° C. (Table II, 
p. 134). Some polymers, such as 
poly-alpha-methylstyrene, break 
down to give only monomer when 
pyrolyzed at 
about 200 to 500 


temperatures of 

C. Other poly- 
mers, for example polymethylene, 
evolve a whole spectrum generally 
containing from 2 to 50 carbon 
atoms. Polyisobutylene yields 
partly monomer and partly large 
fragments. The rates cf formation 
of those fragments and their va- 
porization can be correlated with 
the chemical structure of the 
polymers, including both back- 
bone and side group structure 

Although there is disagreement 
among investigators in regard to 
numerical values of bond strengths, 
it is possible to obtain general 
agreement on __ thei relative 
strengths. The following order? of 
bond stability has been suggested 
(29), and was based on pyrolysis 
studies on polymers : 


C-F > C-H > C-C1 >C-C 


The observed relative strengths 
of various C-C bonds in the main 
chain (28) are as follows: 


Cc-C-C 
Cc 
Cc 
els 
Cc 


Thus, bonds adjacent to a quater- 


nary or tertiary carbon in the 


chain are more susceptible to 
ZBecause of a typographical error, the 
C-Cl is listed in the original reference as 
being more stable than the C-C bond 
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One of the M&T catalysts listed 

above is essential to the success of 

almost every current one-shot 

urethane foam formulation. Having pioneered the 

development of these compounds, M&T keeps abreast of 

the rapidly advancing technology of their use and can offer practical 
technical service to those responsible for developing one-shot foam 
systems. For technical data sheets or other technical assistance, write or call. 
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cleavage. A C-C bond beta to a 
double bond in a chain or in its 
side group is also a source of 
relative weakness in the chain. 
Rates of volatilization can be 
used to compare thermal stability 
of polymers (29) as shown in Ta- 
ble II. To make this comparison, 
the rates of volatilization at 350 
C. (Kg59) were calculated for all 
the polymers studied. The T), value 
of Table II is the temperature at 
which the polymer loses half its 
weight when heated in a vacuum 


for 30 min. at this temperature 
preceded by a 5-min. period of 
heating-up to this temperature. 
Polytetrafluoroethylene appears 
as the most thermally stable poly- 
mer in the list in Table Il. The 
phenylene group is believed to im- 
part stability to the next two most 
stable materials, poly-p-xylylene 
and polybenzyl. Polymethylene, 
polyethylene, and polypropylene 
follow in that order; their stabil- 
ity is apparently related to 
branching of the molecule and the 


type of hydrogen bond available. 
Carbon-carbon bond strengths de- 
crease from primary to tertiary 
(32); polypropylene has a 
branched structure which results 
in an abundance of tertiary car- 
bons as follows: 


H CH;H CH;H CH; 

¢-¢-¢-¢-¢-6- 

H H HH HH 
Secondary hydrogen is accepted as 
being relatively more stable than 





Table Ii: Thermal degradation data for polymers (Ref. 28-31d) 





Polymer 


Polytetrafluoroethylene 
Poly-p-xylylene 
Polybenzyl 
Polymethylene 
Polytrifluoroethylene 
Polybutadiene 
Polyethylene, branched 


Polypropylene 


Polychlorotrifluoroethylene 
Poly-8-deuterostyrene 


Polyvinylcyclohexane 


Polystyrene 


Poly-a-deuterostyrene 


Poly-m-methylstyrene 


Polyisobutylene 
Poly(ethylene oxide) 
Poly-a, 8, 8-trifluorostyrene 


Poly(methy] acrylate) 


Poly(methyl methacrylate) 


Poly(propylene oxide), isotactic 


Poly(propylene oxide), atactic 
Poly-a-methylstyrene 


Poly(vinyl acetate) 


Poly(vinyl! alcohol) 


Poly(viny! chloride) 


Structure 


-CF,CF,- 
~CH,C,H,CH,;- 
~C.H,.CH;- 
-CH,- 
-CF,CHF- 
~CH,CH=CHCH,;- 
~CH,CH;- 
~CH,CH- 
| 
CH; 
-CF,CFCI- 
-~CHDCH- 
| 
CoH, 
—CH;CH- 
| 
C.His 
-CH,CH- 
C.H, 
-CH,CD- 
C.H, 
-CH;CH- 


CaHCH, 
~CH;C(CH,):- 
-CH,CH,0- 
-CF ,CF- 


| 
CoH, 
-CH;CH- 


COOCH, 
~CH,C(CH,)}- 


COOCH; 
~CH,CHO- 


CH, 
-~CH,C(CH,}- 
{ 
C,H; 
~CH,CH- 
| 
OCOCH, 
-CH,CH- 


| 
OH 


-CH;CHCI- 


Ta! 
_ oa 
509 
432 
430 
414 
412 
407 
404 


387 


380 
372 


369 


364 


268 


2604 


Kis? 


Yo/min, 


0.000002 
0.002 
0.006 
0.004 
0.017 
0.022 
0.008 


0.069 


0.044 
0.14 


0.45 


0.24 


0.27 


1704 


E* 


kcal./mole 


81 
73 
50 
72 
53 
62 
63 


58 


57 
56 


49 


55 


55 


56 


32 


0 


'Temperature at which polymer loses half its weight when heated in a vacuum for 30 min. preceded by a 5-min. period of heating-up to this 
*Based on loss of HCl (Ref. 35). 


temperature. *Rate of volatilization at 350° C. 


%Activation energy of degradation reaction. 
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tertiary hydrogen and it is, there- 
fore, not surprising that poly- 
methylene is observed to be more 
stable than polypropylene. The 
intermediate position of the 
branched polyethylene may be a 
result of the presence of some ter- 
tiary hydrogens. Polystyrene has 
every bond in the chain in a beta- 
position to a phenyl group in ad- 
dition to every other carbon 
being of the tertiary type. In poly- 
vinylcyclohexane every other car- 
bon is tertiary and an abundance 
of hydrogen is available for trans- 
fer. Polyisobutylene and _poly- 
(methyl methacrylate) have very 
high rates of decomposition into 
volatile fragments, most likely as a 
result of both having every other 
carbon in the chain of the quater- 
nary type. It has been observed 
(33) that cross-linking does not 
change the degradation character- 
istics of poly(methyl methacryl- 
ate). Stability is further re- 
duced in poly-alpha-methylstyrene 
where in addition to every other 
carbon in the chain being of the 
quaternary type, every bond in the 
chain is beta to a phenyl group. 
Poly(vinyl chloride), poly(vinyl 
acetate), and poly(vinyl alcohol) 
in this order appear below poly-a- 
methylstyrene (34). The first two 
polymers evolve hydrogen chlo- 
ride (35, 36) and acetic acid (37), 
respectively, with formation of a 
polyacetylenic chain. In the pres- 
ence of oxygen, however, the lat- 
ter will oxidize and undergo fur- 
ther degradation. 

The pyrolytic degradation of 
vinyl polymers is generally recog- 
nized as a free-radical chain 
mechanism, involving the basic 
steps of initiation, propagation, 
transfer and termination (38). It 
has been observed (16) that the 
reactivity of a free radical depends 
on its structure. Taking this prem- 
ise a step further, the activation 
energies for the removal of a 
hydrogen by radicals should in- 
crease in the following order: 

H CH, CH; 
R-C: <R C. <RC., 


H H CH; 
H CH; 
| | 

R-C: , R-C- 


| | 
CH, Pocm 


oO 
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For the three types of radicals on 
the right, there is no theoretical 
basis for readily predicting the ex- 
act order of reactivity; however, 
it is certain that these radicals are 
quite unreactive compared to the 
radical RCHg. 

Qualitatively, molecular struc- 
tures that are favorable for trans- 
fer reactions, either inter or intra, 
provide opportunities for forming 
nonmonomeric material and 
should, therefore, reduce monomer 
yield (39). Tertiary hydrogen 
atoms and chlorine atoms are espe- 
cially readily removed in transfer 
reactions. Transfer will be favored 
by active radicals and will be less 
likely with resonance-stabilized or 
sterically hindered radicals. High- 
er monomer yields are shown in 
the data in Table II for polymers 
that are devoid of tertiary hydro- 
gens, such as those having these 
structures: 


CH; CH; CH; 


CH,C- , -CH;-C CH,C , 


COOCH,; C,H CH; 


CF, CF,-, and —CF,-CF- 
| 


C,H; 


The lower monomer yield of poly- 
chlorotrifluoroethylene is consid- 
ered to be related to the vulner- 
ability of the Cl atom to transfer. 
The styrene polymers all show 
relatively high monomer yields; 
although transfer is favored by the 
tertiary hydrogens present in 
most of these polymers, it is pre- 
sumably lessened because of the 
relatively stable radicals that are 
necessarily involved. i 

Polymers of the aliphatic hydro- 
carbon class all show relatively 
low monomer yields even when 
tertiary hydrogen is absent; the 
activity of the alkyl free radicals 
appears to compensate for the lack 
of tertiary hydrogens. In general, 
with the exception of polytetra- 
fluoroethylene, high temperature 
of decomposition is associated 
with low monomer yield, which is 
due to more transfer. 


Ultra-violet radiant energy 


Photochemical reactions occur as 
a result of absorption of radiant 
energy of light by chemical struc- 
tures. Sunlight is a major source of 
radiant energy; it would be a 


much more serious factor in deg- 
radation of materials except that 
most of the short wavelengths 
emitted are absorbed in the earth’s 
atmosphere. The wavelengths of 
sunlight available at the earth’s 
surface that cause the most degra- 
dation of polymers (oxidation, 
chain scission, and cross-linking) 
are in the ultra-violet range of 
3000 to 4000 A.; only about 5% of 
the total sunlight at the earth’s 
surface falls in this category. 

The energy of ultra-violet light 
depends on its wavelength (Fig. 1, 
p. 131). At 3500 A. this energy is 
82 kcal./mole. This is sufficient to 
break many bonds in polymers 
since the energy required to break 
a bond between atoms in a mole- 
cule, based on studies of small or- 
ganic molecules, is known to 
range from 50 to 100 kcal./mole 
(Table I). 

When a molecule absorbs ultra- 
violet energy, it becomes tempo- 
rarily (frequently less than a ten- 
billionth of a second) highly ac- 
tivated or electronically excited. 
The excited molecule may trans- 
fer its absorbed energy to another 
molecule during collision or may 
re-emit it at longer wavelengths; 
the released energy is dissipated 
as fluorescence, phosphorescence, 
or heat. However, in some in- 
stances the excited molecule initi- 
ates a photochemical reaction, in- 
volving itself and sometimes neigh- 
boring molecules. The energy per 
quantum, or intensity of radia- 
tion, rather than the total amount 
of radiant energy determines ac- 
tivation and reaction (40-43). 

Plastics can be protected against 
degradation by photochemical re- 
actions by the addition of com- 
pounds that preferentially absorb 
ultra-violet light, re-emitting this 
energy at nondestructive wave- 
lengths. Strong absorption in the 
ultra-violet region of 3000 to 
4000 A. is a primary requisite of 
such stabilizers. Ultra-violet ab- 
sorbers commonly in use can be 
classified (40) by chemical struc- 
ture as salicylic esters (absorb up 
to 3400 A.), benzotriazoles (ab- 
sorb up to 3800 A.), and hydroxy- 
benzophenones (2-hydroxyben- 
zophenones absorb up to 3700 A. 
and 2.2’-dihydroxybenzophenones 
up to 4000 A.). In order for radi- 
ant energy to initiate reactions, 
it must first be (To page 139) 
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HERCULES 
Plastics Hi-lites 


Hidden values with new plastics 


The inside story of seldom-seen parts performing 


demanding roles in new equipment 


l'oday’s consumer is prone to take advanced en- 


neering lteatures ol new 


products lor granted. 


Industrial users, too, have come to expect supe- 


rior periormance and greater sery iceability irom 


every piece of new equipment. Here are a few of 


the ways that design engineers are using Hercules 


new plastics to build added values into their 


Able to work 


products without increased cost. 








Handsome styling, luxurious appointments, and its many 
extra service features have made the Lady Kenmore 
Clothes Washer one of the nation’s best sellers. But it’s 
the engineering and quality of construction inside the 
Lady Kenmore which enables Sears to maintain its repu- 
tation for big value merchandise. A significant example 
is the advanced design of the rinse dispenser developed 
by The Dole Valve Company, Morton Grove, lilinois, espe- 


or the first time with thermo-plastics which are 
truly structural materials, they have found it 
possible to make one part do the work of many. 
Rapid-cycle injection molding produces the new 
precision-formed units at low cost, and the prop- 
erties of the new materials provide the stamina 
and durability which assure faithful, trouble-free 


service. 


cially for this outstanding machine. The heart of the unit 
(shown in position in the diagram with the rest of the 
assembly in outline) is precision molded with Pro-fax®, 
Hercules’ polypropylene. Pro-fax, the newest and most 
versatile of thermoplastic, provides a part that is immune 
to rust and the corrosive attack of detergents, highly 
resistant to heat, mechanically strong, and functionally 
sound. 
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How a one-piece Penton Part 
replaced five individual parts 


When Economics Laboratory, Inc. developed its 
new Drymaster*—a proportionate pumping sys- 
tem to automatically dispense its nationally 
known line of chemical formulations for commer- 
cial dishwashing—it faced the problem of finding 
a material to replace its conventional 5-piece 
bronze dise and carbon half-ball assembly. Fail- 
ures in the Drymaster after only a few months of 
service were directly traced to wear of the disc 
and half-ball, and Economics Laboratory thor- 
oughly evaluated more than 150 materials before 
selecting Penton®. The success of Penton in the 


Here’s dramatic evidence of Penton’s superior wear 
characteristics after 100,000 gallons of 220°F. hot-water 
service. Slot in bronze disc (at top) has worn away to an 
extent that the meter no longer functions accurately 
Penton test disc (at left) remains relatively unchanged 
after same exposure, as compared with production line 
part (right photo). 


Drymaster is typical of the way this versatile 
new thermoplastic can be 
superior, 


e machined metal parts. 


precision-molded to 
provide low-cost replacements for ex- 
pensl\y 
Penton 

tested 
luring five years of product evaluation prior to 


ts recent 


Although one of the newest of plastics, 
chlorinated polyether was exhaustively 
introduction as a commercial material 
for use in such applications as: valves, pipe, 
fittings, tank ings, pump and meter parts. 

For complete details on Penton, including a 
folder charting Penton’s resistance at elevated 
temperatures to more than 250 chemicals, call 
or write Hercules. 

*Tradename of Economics Laboratory, Inc., St. Paul, Minn. 
Information regarding meters and Disc and Half-Ball Assemblies is 
1vailable from the Industrial Division, Economics Laboratory, Inc., 
St. Paul 1, Minnesota 


HERCULES 
THREE NEW MATERIALS FOR THE 


HI.FAYX HIGH-DENSITY POLYETHYLENE e PR 
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Wilmington 99, Delaware 


Hi-lites 


The idea of forming a complete plastic container 
having a molded hinge and catch to join the body 
and the lid is not new. However, prior to the ad- 
vent of Pro-fax” polypropylene, it was not possi- 
ble to achieve a tough, rigid unit of this type, 
with a hinge of virtually unlimited flex life and a 
tight-fitting, easily operable fastener. 

The economic advantages of such an assembly 
— whether it is designed to serve as an appliance 
housing, in luggage, or for consumer packaging — 
are readily apparent. Fittings can be eliminated, 
together with the costs of finishing and assembly. 
In many instances, the completed part emerges 
from the mold, ready for shipment and use 

Whether you expect to use Pro-fax to exploit 
this special design feature, or because of its many 
other desirable properties, we'll be glad to help 
you with your product planning. Our technical 
service group has had extensive experience in de- 
signing, engineering, and processing Pro-fax for 
products of all types. It can assist you in the 
development of parts which will take optimum 
advantage of the properties of this versatile plas- 
tic, and, at the same time, minimize processing, 
finishing, and assembly problems. 

A fine example of a handsomely styled new 
product which “hinges” on Pro-fax is the “Platter 
Porter’, a new phonograph accessory which 
promises to become a teen-ager’s ‘“‘must’’. De- 
signed and produced by Columbus Plastic Prod- 
ucts, Columbus, Ohio, this portable case for 
{5rpm records is lightweight, colorful, with a 
striking leather-grain finish impervious to weath- 
ering, staining and hard knocks. With a molded 
hinge and catch, there’s no risk of breakage at 
these key points, and at the same time this new 
approach to luggage design greatly simplifies as- 
sembly and finishing problems. 


POWDER COMPANY 


HERCULES 


PENTON® CHLORINATED POLYETHER 
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OR SWING RECORDS ARE BEST WITH 
WITCO-CONTINENTAL CARBON BLACKS 


For top performance, from record press to player, specify 
Witco-Continental Carbon Blacks. The high electrical 
conductivity of Witcoblaks® HAF and ISAF eliminates annoying 
static...lower needle noise increases listening enjoyment. 

For your next batch, be sure to specify Witco. 


WiITCO CHEMICAL COMPANY - CONTINENTAL CARBON COMPANY 
122 East 42nd Street, New York 17,N. Y. 


Chicago - Boston: Akron Atlanta - Houston - Los Angeles - San Francisco - London and Manchester, England 








Table U1: Total volatiles evolved by polymers on exposure in vacuum 
to 6 megarads of gamma radiation (Ref. 62, 63) 





Material 


Polyamide MXD-6 


Polyester? 


Polystyrene 


Chlorinated polyether 


Polymonochlorotrifluoroethylene 
Rubber hydrochloride 


Polyester 


Polycarbonate 


Polyamide 66 


Polyamide il 


Polyvinylidene chloride 
Polyethylene (branched) 


Polyformaldehyde 


‘As analyzed by mass spectrometry 
?Film had a chlorine-containing coating 


Structure 


-C-(CH,),-C-N-(CH,),.-N= 
O 


H H 
-C-(CH:;),-C-N- 
H 


Cl H 
—<——C- 
Cl H 
HH 
-C-C- 
HH 
H 
-C-O- 
H 


Volatiles 


micromoles/g. of sample! 


0.2 





absorbed. The frequency of ultra- 
violet radiant energy absorbed de- 
pends in part on the chemical 
structure of the material being ir- 
radiated. The carbonyl group of 
an aldehyde or ketone absorbs at 
1870 A. and in the region of 2800 
to 3200 A.; the C-C at 1950 A and 
the region of 2300 to 2500 A.; the 
hydroxyl at 2300; and the C=C 
primary bond at 1350 A. (44). 

Considering the ultra-violet 
wavelengths available at the 
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earth’s surface from sunlight, only 
the carbonyl group in a polymer 
would appear to be able to act as 
the seat for ultra-violet absorp- 
tion. Undegraded and pure poly- 
(vinyl chloride), for example, 
should not absorb the wavelengths 
of sunlight available at the earth’s 
surface and should, theoretically, 
be photochemically stable. When 
the polymer contains double 
bonds, as a result of thermal deg- 
radation, or carbonyl groups, as 


a result of oxidation, a condition 
exists in which ultra-violet energy 
can be absorbed and hydrogen 
chloride can be removed from the 
polymer backbone. This creates a 
conjugate system of double bonds 
and carbonyl groups with a re- 
sultant shift of absorption toward 
longer wavelengths and photo- 
chemical reactions can be initi- 
ated (45). The energy absorbed 
need not produce reaction at the 
absorption site in a (To page 142) 





IMPAGT STYRENE 


...{njection mo 








There are two of these impact styrene ducts in 
each car. Diagram shows their position. Look 
for them on the new models. They are molded 
by Wolverine Plastics Inc., Milan, Mich 











High impact and fast cycle. 
ITMD-6000 is a high impact 
material for a 
of uses S} vhere 
mold fillir ritical. It 
combines se p speed with 
plasticity vs easily in 
large, complex parts, yet sets 
juickly Toy railroad car 
molded by The Lione] Cor- 
poration. ) 


variety 


lded air ducts 





Medium impact, broad molding 
latitude. In fact, Bakewrrs 
Brand ene TMD-9001 is 
formulated for the widest 
molding latitude in its class 
It is especially good for com 
plex shapes that tax machine 
capacity. Molded in thin sec 

tions, it can be stapled with 
practi ally no blushing Clo- 
sures molded by Mack Mold 
ing Company, Inc. ) 





9 


S 
Le 


uel 


Medium impact and heat resist- 
ance. TMD-8000 offers ex- 
cellent gloss and dry color- 
ability. Production experi- 
ence indicates that it can be 
broached without crazing 
ind has high scratch resist 
ince. (Radio cabinet molded 
for Motorola, Inc by G 
Felsenthal & Sons, Inc 
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UN THE GO! 


in Detroit's latest cars 

















This year's automobiles give impact styrene a tough 
new job. This air duct has to withstand strain, vibra- 
tion and heat during both installation and use. 

BAKELITE Brand impact styrene TMD-5161 was 
chosen for its outstanding resistance to both heat 
and impact—and the molding advantages brought 
lower costs, faster production. Notice this air duct's 
intricate design —TMD-5161 is free-flowing enough 
to fill large complex molds. Rigid but tough, it also 
takes inserts and self-tapping screws. 

TMD-5161 is just one of a series of impact stvrenes 
for injection molding offered by Union Carbide 


Plastics Company. They are available in a range of 


“BAKELITE” and “Union Cansipe” 
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impact strengths and heat deflection temperatures 
Various formulations offer combinations of proper- 
ties that should closely fit your needs. 

To help in making vour choice, the latest issue of 
MOLDING NEWS, “the Test of Impact,” gives plas- 
tics fabricators detailed information and suggestions 
on the use of these materials. Write Dept. LC-02G, 
Union Carbide Plastics ¢ company, Division of Union 
Carbide Corporation, 30 
E. 42nd Street, New York 
17, New York. In Canada, 


Union Carbide Canada 


Uy Sie) | 
CARBIDE 


Limited, Toronto 7. 


are registered trade marks of Union Carbide Corporation. 





polymer since it can be dissipated 
throughout the long chains and 
break weak bonds, such as ether 
linkages, which themselves may 
not be able to absorb the ultra- 
violet directly. 

Comparatively little work has 
been done on the degradation of 
polymers by ultra-violet light un- 
der closely controlled conditions 
Bateman (46) observed that rub- 
ber hydrocarbon degrades on ex- 
posure, in vacuo, to wavelengths 
of less than 4000 A, at room tem- 
perature. The polymer becomes 
insoluble and evolves gases, mainly 
hydrogen. Elevation of the tem- 
perature above 150° C. results in 
the evolution of small but signifi- 
cant amounts of isoprene. It is 
possible that the double bonds in 
the polymer are responsible for 
the absorption of the ultra-violet 
radiant energy but this primary act 
may not be directly responsible for 
the eventual liberation of hydro- 
gen or isoprene. 

Polystyrene is relatively stable 
to ultra-violet radiation, even in 
the presence of oxygen, provided 
it is a pure polymer and free of 
monomer (47). 

The presence of a strong ab- 
sorbing group will not necessarily 
always result in degradation. 
Acrylic resins have been recog- 
nized for some time as being very 


resistant to the effects of ultra- 
violet light (48), even though they 
contain the ultra-violet-absorbing 
carbonyl structure. However, 
poly(methyl methacrylate) will 
degrade rapidly to monomer when 
irradiated with ultra-violet of 
2537 A. at 130° C. in vacuo (49). 

In basic research on mechanisms 
of degradation, prototype mole- 
cules may be used to overcome 
some of the difficulties of working 
with complex polymer molecules, 
and wavelengths shorter than 
3000 A. may be employed to pro- 
vide sufficient energy to produce 
primary chain scission. The car- 
bonyl structure, which is readily 
available in small molecules, of- 
fers a strong absorption group for 
such studies. Acetone, for exam- 
ple, does not absorb wavelengths 
greater than 3300 A.: and has an 
absorption maximum in the 2700 
to 2800 A. region (50). Although 
studies at shorter wavelengths 
have previously been criticized as 
not applicable to exposure condi- 
tions, the exploration of space 
where ultra-violet wavelengths as 
short as 10 A. will be encountered 
has shown the need for accelerat- 
ing studies at shorter wavelengths. 

An excellent example of the use 
of prototypes to elucidate photo- 
degradation mechanisms in poly- 
mers is the work of Kenyon (51) 


using sec-butyl chloride as a pro- 
totype for poly(vinyl chloride). 
When this study was started, it 
was known that alkyl chlorides 
are light stable and have no ultra- 
violet absorption above 2200 to 
2300 A. unless impurities are 
present. In the region in which 
they do absorb, sufficient energy 
is present to produce C-Cl scis- 
sion. Kenyon found that sec-butyl 
chloride absorbed in the region 
2700 to 3000 A. suggesting the 
presence of carbony]; irradiation at 
wavelengths greater than 2700 A. 
resulted in the evolution of hydro- 
gen chloride. Purifying the sec- 
butyl chloride with alkaline per- 
manganate shifted the ultra-violet 
absorption to the 2300 A. region; 
irradiation of this purified mate- 
rial at wavelengths greater than 
2700 A. produced no hydrogen 
chloride. When acetone was added 
as a photosensitizer, hydrogen 
chloride was liberated in an 
amount proportional to the con- 
centration of acetone. It was 
further established by research 
that methyl radicals resulting 
from the photolysis of the acetone 
were the decomposition initiator 
for the sec-buty] chloride. 

Some types of antioxidants may 
promote polymer degradation by 
strongly absorbing ultra-violet 
radiation and transferring the en- 





Table IV: Oxidation effects at wet-dry interfaces on fibrous materials (Ref. 79)" 





Experi- 


Fibrous material 


ment 





Cotton, light excluded 


” 


Cotton 
Cotton, no interface, 
entire strip wet 


Liquid 
Benzene 
Xylene 
Chloroform 
n-Pentane 


” 


Atmosphere 


Oxygen 


Time when fluorescence 
was observed 


Within 16 hr. 

Within 12 hr. 

Within 16 hr. 

No fluorescence within 
3 days 


Cotton, degassed for 8 days * Within 24 hr. 

Water Oxygen Within 40 hr. 

Nylon 9 ” ~ 
- Within 24 hr. 

No fluorescence within 
3 days 


Nitrogen 
Cellulose acetate 


n-Pentane 

Nylon, no interface, ° ad 
entire strip wet 

Nylon ss 


” 


Nitrogen 

n-Pentane, “i " 
shaken 12 hr. 
with HO, and 
then degassed 
13 Quartz, light excluded n-Pentane 
14 Quartz ad 


Oxygen 
Nitrogen 


Within 24 hr. 
No fluorescence within 
3 days 


‘Unless otherwise indicated, a strip of the fibrous materials was suspended in the liquid in such a way that a wet-dry inter- 
face was present on the fibrous material and evaporation took be my at room temperature. The fluorescence was observed at the 
interface. Experiments were carried out in the diffuse light of the laboratory, except as indicated. 
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~ NOW BENEFITS 


Injection Molders 
—shorter cycles, complete flow control, better 
mold release; larger, more intricate parts with 
greater gloss control. 


Polish Makers 
—for both paste and liquid finishes—imparting 
improved wear and durability, water resistance, 
antislip properties and rebuffability, gloss. 


Paper Converters 
—hot-melt quality coatings, at low cost; good 
grease and scuff resistance; single feed to auto- 
matic machines. 


Dairy Carton Coaters 


—longer shelf life; reduced flaking, leaking and 
bulging of dairy cartons. 


Box Makers 


—interior coatings for corrugated cartons that 
eliminate fibre scratch and need for costly 
liners; improved scuff, chemical, grease and 
moisture resistance; better gloss, no rub-off. 


Food Packagers 


—smarter package appearance—with more 
gloss, less rub-off and scuff; improves printing 
on packages at the same time. 


Textile Finishers 


—superb “hand” plus higher abrasion resistance, 
improved tear strength, extra crease resistance, 
reduced needle cutting; specially suitable for 
finishing wash-and-wear fabrics. 


Ink and Paint Manufacturers 


—antismudge and scuff resistance. 


Slush Molders 


—simplified production, minimum mold costs; 
tough, colorful moldings with fine detail. 


Film Extruders 


—faster extrusion, lower machine temperatures, 
easier gauge control; brilliant, uniformly col- 
ored films. 


Squeeze Bottle Makers 


—glossy finish and even color; faster molding 
operations. 


HOW CAN A-C POLYETHYLENE BENEFIT YOUR BUSINESS? 


A-C Polyethylene can help any business where the field of operation is even remotely similar to 
those mentioned above. Now available in emulsifiable as well as regular grades, this exciting new 
polymer offers you many opportunities to improve products or processes. 


For facts on how A-C Polyethylene can benefit your business, just write us at the address below, 


specifying your field of interest. 


llied 


SEMET-SOLVAY 


PETROCHEMICAL DIVISION 


hemical 


Department 562-Y 


40 Rector Street 
New York 6, N. Y. 


NATIONAL DISTRIBUTION * WAREHOUSING IN PRINCIPAL CITIES 
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ergy to the groups in the polymer: 
involved in the photodegradation 
reaction. For example, in poly- 
ethylene some phenolic and amino 
antioxidants that suppress thermal 
oxidation during processing (140 
to 200° C.) accelerate the photo- 
oxidation. The oxidative chain re- 
action is initiated by the photoly- 
sis of carbonyl groups (always 
present in processed polyethylene) 
to form free radicals, and one of 
the main products is more car- 
bonyl groups. It is necessary to 
absorb the damaging radiation 
with a light absorber that will dis- 
pose of the energy 


found that light 


harmlessly 
Burgess (52) 
stabilizers that fluoresce in the 
visible or ultra-violet are in gen- 
eral sensitizers for polyethylene 
oxidation, so clearly loss of elec- 
tronic energy by fluorescence is 
too slow a process; rapid conver- 
sion of electronic energy to ther- 
mal energy is needed. He postu- 
lates that stabilizers for pe lyethyl- 
ene must have a lowest excited 
level that is lower than 70 kcal 
, 


electron 


energy, whicl is the 


limit that polyethylene can tol- 
break- 


down. Thus, this explains the fact 


erate without chemical 


that no really efficient colorless 


stabilizers f poly ethy lene have 


been found, since transitions to 
this lowest excited level lie. of 


course, il the visible 


Nuclear radiant energy 
When polymers are exposed to 


high energy nuclear radiation, 
such as gamma photons, chemical 
bonds are broken and the material 
degrades, yielding gaseous decom- 
position products and fragments of 
various sizes. A schematic presen- 
tation of the reaction of nuclear 
radiation with a hydrocarbon poly- 
mer is given in Fig. 2, p. 145. As a 
result of irradiation, ionization oc- 
curs and free radicals are pro- 
which chemical 


duced initiate 


reactions involving both scission 
and cross-linking, thereby altering 
the properties of the polyme: 
Thus, as in the case of thermal and 
radiant 


ultra-violet energy, the 


ultimate effects of exposure to 
high energy radiation are scission 
and cross-linking. These may oc- 
cur simultaneously with one effect 
other, 
depending on the structure of the 
material and the environmental 


predominating over the 
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Table V: Resistance of plastics 


to outdoor weathering 





Good long-term resistance 
Polytetrafluoroethylene 


Glass base laminates 


Polymethyl methacrylate (optical and electrical properties only) 


Cast allyl resin (optical and electrical properties only) 


Good short-term resistance (in addition to the above-listed materials) 


Cellulose propionates 


Phenolic laminates (not glass base) 


Melamine-formaldehyde 
Urea-formaldehyde 


Cast allyl resin (mechanical as well as optical and electrical properties) 


Poor resistance 
Polyamides 
Polystyrene 
Ethy! cellulose 
Cellulose nitrate 
Polyv inyl alcohol 
Silicone rubbers 
Cast phenolic Poly 


Ce llulose 


Resistance dependent upon additives, 
formulations, etc 

Cellulose acetates 

acetate-butyrates 

Molded phenolics 

Polyethylene 

Polyvinyl chloride 


yl chloride-acetates 





conditions, such as presence 


oxygen. Cross-linking occurs in 


polyacrylic esters, 


polysty rene 


polyesters, nylon, polyethylene 


natural rubber, styrene-butadien 
butadiene-acrylonitrile, neopren 
and poly-dimethylsil« xanes. Scis- 
sion predominates in poly (methy! 


methacrylate), poly(vinyl chlo- 
ride), poly(vinylidine chloride) 
Teflon, Kel-F, cellulose, and poly- 
isobutylene (53-59). 

A correlation that has been ob- 
served (60) chemical 
structure and stability to nuclear 


between 


radiation is shown in Fig. 3, p. 148 
This order of decreasing resist- 
ance was established by measure- 
ment of changes in physical prop- 
erties, such as tensile strength, 
hardness, other 
properties as a function of total 


elongation, and 


dosage of nuclear radiation. 

An intensive investigation (61) 
involving gamma irradiation of 
plastics was made with the objec- 
tive of 


correlating chemical 


changes with physical property 
changes and to acquire knowledge 
of the chemical reactions produc- 
ing the changes in physical prop- 
erties. Infra-red absorption spec- 
troscopy was used to determine 
changes occurring in the molecular 
structure of the polymers and mass 
spectrographic analyses were made 
of the gaseous products given off 
during irradiation of the materials 


in vacuo. Polymers containing 
aromatic groups, which included a 
polycarbonate, a polyester, and 
styrene materials, were observed 
to be most stable to radiation as 
shown by both chemical and phys- 
ical properties. Low-density poly- 
ethylenes and plasticized polyviny] 
chlorides followed in order of sta- 
bility. High-density polyethylene 
was reported to be considerably 
less stable than low-density poly- 
ethylene; this was attributed to 
greater oxidation occurring in the 
high density material. Polytetra- 
fluoroethylene was found to have 
the least resistance to gamma irra- 
diation of the materials studied. 
Higher exposures to irradiation 
are needed to completely classify 


studied. Good 


correlation between chemical and 


all the materials 


physical property changes is not 
always feasible on exposures of 
only 1 * 10° roentgens because 
chemical 
changes are not detectable by 
infra-red o1 


incipent and_ small 
mass spectrometric 
analyses, although these changes 
can lead to small or large changes 
in physical properties that are 
very obvious. 

Table III, p. 139, shows an ap- 
parent order of stability of poly- 
mers based on total volatiles 
evolved on exposure to gamma 
radiation (62, 63). The materials 
can be classified in three groups: 
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1) those than 1 


micromole per gram; 2) those of 


evolving less 


intermediate stability evolving 1 
to 5 micromoles per gram; and 
3) those evolving more than 5 
micromoles per gram. 

These studies show some of the 
correlations between the chemi- 
cal structure of polymers and 
thelr resistance to some extent to 
radiation. The order of 
stability for 


nuclea 
specific chemical 
groups is dependent on the criteria 
ised to judge the degree of sta- 
bility. For 


shown by mechanical test criteria 


example, it has been 


that materials containing the ben- 
zene ring in the polyme: chain 


have poorer radiation stability 
than materials such as styrene and 
aniline-formaldehyde in which 
the benzene ring is attached as a 
The results given 


in Table Ill based on gas evolu- 


side group (64) 


tion as the criterion of stability 
show that a polyamide and a 
polyeste1 pheny!l 


table 


stable 


containing 
roups 1n ) lal re as 
as, OI more 
than, polystyrene 
The saturated ri 
the cellulosics is, on the othe 
hand, unstable and gas is evolved 
freely with ultimate failure occur- 
ring by chain cleavage (65, 66) 
Chain scission predominates in 
containing the 


vinyl polymers 


following structure 


in which the carbon bearing the 


side chain R has no hydrogen 
atom but has an z-substituted R 


group, which can be a _ hydro- 


-sub- 


carbon or a halogen. The 


stituent causes steric strain, 


particularly in tne case ol a 
methyl group, 
sible for 
carbon bonds in the main chain 


(59, 67) 


which is re spon- 
weakening the carbon- 
Cross-linking in poly- 


mers results when radical sites 
are produced on adjacent chains 
of polymer molecules (68). Cross- 
linking and unsaturation are pro- 
duced in polyethylene’ which 
turns dark in color, gives off gas, 
and becomes brittle (64) 
Oxygen adds another factor to 
an already complicated picture in 


nuclear irradiation studies. It may 
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accelerate the degradation of some 
polymers and in others have little 
or no observed effect (69). Scis- 
Sion appareé ntly predominate S ove! 
cross-linking 


when polyethylene 


is irradiated in the presence of 
oxygen (70). The extent of main 
chain scission of polyisobutylene 
affected 


whether oxygen is present or not 


qaoes not seem to be 
although the decomposition prod- 
ucts will differ (71). Poly (methy] 
methacrylate) may be unaffected 
(72) with respect to scission on 
irradiation in oxygen, or the scis- 
sion reaction may actually be ac- 
celerated (73). It is not yet clear 
whether the role of oxygen is 
primarily to slow down cross- 


or whethe: t is to ac- 


ission (74) 


Oxygen 

Reactions involving most poly- 
mers and oxygen unde: ordinary 
temperature conditions are usu- 
ally extremely slow, requiring 
months or years to even be de- 
tectable. However, the properties 
of unsaturated polymers change 
much more rapidly. Purified poly- 
isoprene, i.e., free of antioxidant, 
in the condition of a low-density 
foam may spontaneously ignite in 
air at temperatures near normal 
Such 


room temperatures rapid 
oxidation is the exception rathe 


Natu al 


rubber, and 


than the rule rubber, 
styrene-butadiens 
simiar unsaturated polymers are, 
of course, well from 


with 


protec ted 


reaction oxvgen at roon 


temperatures by the addition of 
small amounts of antioxidants 
The more serious problem is 
the synergistic effect that elevated 
temperatures, ultra-violet radia- 
tion, nuclear radiation, etc., have 
on the oxidation of all polymers 
For example, there is no observ- 
able change in the ultra-violet 
absorption spectrum of purified 
polystyrene stored in the dark in 
air at 25° C. over 


several 


a period ot 


years. However, strong 
absorption bands appear in the 
spectrum of a specimen of the 
polystyrene after 290 hr 


exposure 


same 
to an S-1 sunlamp in 
air (75). Polyethylene is another 
polymer that exhibits poor stabil- 
ity to oxidation in the presence of 
ultra-violet radiation. One solu- 
tion of this problem has been to 
“shut off the light” by means of 
opaque substances, i.e., opaque to 
the most 


damaging radiation 


which is in the region of 2500 to 


3900 A wavelength and corre- 
sponds roughly to the absorption 
frequency that is apparent for the 
carbony] groups (1) 

The effect of oxygen may not 
always be undesirable as is sug- 
gested by a patent (76) for the 
improvement of flexibility, tough- 
ness, and resistance to embrittle- 
ment on aging of polyamides. The 
procedure involves heating linea 
polyamides for a short period at 
temperatures above the melting 
point of the polymer but below 
decomposition temperature in air 


Reac- (To page 148) 
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Naugatuck KRALASTIC 


RESIN-RUBBER COMPOUNDS 


KRALASTIC molding and extruding compounds 
are unique combinations of thermoplastic resins 
and nitrile rubber. The result is an almost inde- 
structible end product of exceptional strength, 
toughness and impact resistance. 

Extruded as plastic pipe, Kralastic has proved 
phenomenally successful and durable in trans- 
porting salt water and sour crude in the oil 
fields; carrying natural gas, drinking water, 
corrosive chemicals, irrigating water; and as 


money-saving, quickly-installed electric conduit. 


PHYSICAL 
Specific Gravity (Natural Color) * 
Impact Strength ('‘' Bar Sample) 
Izod Notched, 73°F 
Izod Notched, 32°F. 
Izod Notched, 40°F 
Charpy Unnotched, 73°F 
Charpy Unnotched, 32°F 
Charpy Unnotched, 0°F 
Charpy Unnotched, 40°F 


With the recently introduced Kralastic HTHT 
high temperature, high tensile) and the dra- 
matic new Kralastic MM, a compound so tough, 
so resistant to heat, staining and abrasion it 
rivals nylon, the Kralastics offer molders and 
users everywhere a combination of properties 
that is truly exceptional. 

Consult us for experienced application 
advice, for information on independent test re- 


sults, for whatever assistance you may require. 


ft. Ibs./in 


Helmets of practically ev 
description are lightweig 
colorful, easily molded, 

and impact resistant as o 
Kralastic can make them. 4 





Compressive Strength 
Compressive Modulus 

Flexural Strength 

Flexural Modulus 

Tensile Strength 

Hardness, Rockwell 

Thermal Coefficient of Expansion 
Thermal Conductivity 


ps 
ps 
ps 
ps 
ps 
R Scale 
in n./°F 
B.T.U./hr./ft.2 per? F./in 
2 *) 


Cal/sec C./cm 





Specific Heat 
Deflection Temperature, 264 psi 
Water Absorption, 24 hrs 
Compression Ratio (Bulk Factor) 
Compression Molding 

Temperature 

Pressure 
Injection Molding 

Temperature 

Pressure 

Mold Shrinkage (Average) 
Extruding Temperature 
Calendering Temperature 








1.8-2.0 


325-400 
1000 


350-600 
6,000-30,000 
.004-.005 
350-450 
325-400 





ELECTRICAL 


Dielectric Strength Short Time ‘s 
Volume Resistivity (35% Relative Humidity at 73°F) 
Dielectric Constant 

60 CPS 

1000 CPS 

10* CPS 

3000 x 10° CPS 
Dissipation Factor 

60 CPS 

1000 CPS 

10* CPS 

3000 x 10* CPS 
Loss Factor 

60 CPS 

1000 CPS 

10* CPS 

3000 x 10* CPS 


*Specific gravity of colors will vary with the pigmentation used 
+tHeat distortion of 225°F. is obtained by annealing 


for 2 hours at 220°F 








351 
1.1 x 10! 


4.15 
4.20 
3.61 
2.70 


0.015 
0.002 
0.026 
0.006 


0.062 
0.007 
0.094 
0.015 





These KRALASTIC materials are arranged in order of decreasing Impact 


Strength except J, L and HTHT, which have special outstanding properties. 





Pipe, valves, and fittings of Kralastic 
ore extremely tough, noncorroding, 
easy to install, approved for drinking 


water. A proven superior product in Distinctive Major 
Properties: Uses: 


over 9,000 miles of installation. 


@ High impact resistance @ Pipe and pipe fittings 
@ Extreme toughness combined @ Light wheels, gears 
with hardness and pulleys 
@ Lightweight: 2 weight of @ Durable hair combs 
aluminum; 1/7 weight of iron @ Machine housings and parts 
@ Noncorrosive, nonelectrolytic @ Textile warp tubes 
@ Readily sawed, drilled, and bobbins 
and threaded @ Radio and camera cases 
ESSE rem a Ore. Quickly solvent welded @ Football and safety helmets 
high dimensional stabil- @ Dimensionally stable over a @ Tote boxes 


ity, excellent resistance to . 
most chemicals, and high wide temperature range 


mechanical strength even 
in thin sections. 


@ Hose nozzles and fertilizer 
@ Opaque built-in colors injectors 





6-9 
5-6 
1-3 
25-35 
25-30 


35-40 





9,000 4,000 5,600 
430,000 190,000 200,00 290,000 
500 4,000 6,500 12,000 
390,000 170,000 275,060 370,000 
6,500 3,000 4,000 8 ,0CO 
108 62 88 : 116 
9000 47 0.000073 0.000048 9.000038 
1.7 2.1 2.3 2.5 

000 58 0.00072 00079 0.00086 





3 38 40 37 
193 172 175 225 
).2 0.2 0.2 0.2 
1.8-2.0 1.8-2.0 1.8-2.0 1.8-2.0 


325-400 325-400 325-400 350-500 
1000 1000 1000 1000 


350-600 350-600 350-600 400-600 
C0-30,000 6,000-30,000 6,000-30,000 6,000-30,000 
904-.005 004-.005 003-.004 004-.008 
350-450 350-450 350-450 400-500 
325-400 300-375 300-375 





350 340 363 
>10x 10'3 0.54 x 10'3 >10x 10'3 


3.41 4.00 3.54 
3.54 4.47 3.43 
3.20 4.05 3.24 
2.66 2.80 fad 


0.009 0.011 0.034 
0.002 0.002 0.012 
0.017 0.018 0.021 
0.003 0.008 


0.030 0.043 
0.005 0.010 
0.053 0.072 
0.009 0.021 


United States Rubber 


Naugatuck Chemical Division, naucatucx, connecticut 


Rubber Chemicals * Synthetic Rubber * Plastics * Agricultural Chemicals * Reclaimed Rubber « Latices 























tion is a Surface one and leaves 
the interior of thick samples un- 
affected. Limited oxidative cross- 
chains would 


linking of linea 


‘produce the desirable properties 
mentioned in the patent 

An unusual but important type 
of oxidation occurs with cellulose 
at wet-dry interfaces in air at 
ambient temperatures (77, 78) 
A brown line soon develops at 
the boundary 


and dry 


between the wet 
portions of a strip ol 
cotton cloth immersed partially in 
water. The brown color is caused 
by water-soluble substances 
vhich fluoresce in ultra-violet 
light. When the brown material 
is washed away, the cloth is found 
to be oxidized and weakened at 
the site of the wet-dry boundary 


More 


(79) of a variety of systems of 


recently, an investigation 


fibrous materials and liquids has 


shown that enhanced oxidation 


at \ ry 


boundaries 
general phenomenon. A 
is shown in Table IV, p. 142 


An example ot tne extreme 


omplexities of oxidative degrada- 


tion the presence ot elevated 


¢ 


emperature and o1 iltra-violet 


radiation is ne rapid dehydro- 


chlorination of poly(vinyl chlo- 
poly(vinylidene chlo- 
ride) under these conditions. Ths 
overall evidence at present indi- 


cates a free-radical chain mecha- 


nism for the dehydrochlorination 
(35, 80). In practice under normal 
atmospheric conditions the mecha- 
nism is complicated by a con- 
comitant oxidation process, the 
result of which may be an in- 
crease in the rate of dehydro- 
chlorination (81, 82). The double 
bonds 


formed by removal of 


hydrogen chloride activate ad- 


jacent chlorine atoms, promot- 
ing selective dehydrochlorination 
leading to conjugated unsatura- 
color 


tion and development 


However, these double bonds are 
subject to concomitant oxidation, 
resulting in intermediates that 
also catalyze the dehydrochlorina- 
tion of the polymer 

The presence o! tree radicals 
in polymers previously exposed to 
ionizing radiation has been shown 
by paramagnetic resonance (83) 
and chemical studies (84). In one 
paramagnetk 
(85) ol polytetrafluoroethyl ne 
irradiated with X-rays, 


In resonance on 


resonance study 
change 
exposure to 


indicated that the radi 


produced initially 


to the radical 


Further effects of oxygen and 
ionizing radiation may be shown 
by the observation that heating 
a previously irradiated rod of 
poly(methyl methacrylate) above 
its glass 


transition temperature 


will cause bubbling or foaming 
of the polymer (86). This effect is 
considered to arise from the ex- 
pansion of the gases produced in 
irradiation, aided by the lowe: 
hence 


molecular weight and 


lower viscosity, which also re- 


sults from the irradiation. It is 


likely also that monomer, pro- 


duced as a result of depolymeriza- 
tion induced by free radicals 
formed both by the irradiation 
and by the decomposition of 
peroxidic groups produced during 
contributed 


to this effect (73) 


irradiation, signifi- 


( antly 


Water 


The vulnerability of a given 
polymer to specific chemicals will 
depend on the chemical struc- 
ture of both the polymer and the 
Only 


dealt with in some detail in this 


chemical water will be 

paper. The effects of other chemi- 
) 

cals on polymers have been re- 

ported or reviewed in considerable 

(87-93) 


important 


, | 
detall elsewhere 
| 
The most 


ol all 


] agents 1S 


chemical degradation 
water. It is involved in corrosion 


of metals, in oxida- (To page 216) 
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TO HOT STAMP 


ON PLASTICS KOHNSTAMM 


TROGOL(} PIGMENTS 


24 Karat Gold Leaf 


B > Its extra brillionce and 


~4 greoter durability make more and 
more manufacturers turn to FRY 
LUSTROGOLD genuine gold leaf 
LUSTROGOLD is ideal 


for hot stomping on plastic 
because it provides finer 


definition . . . superior : SHADE 
coverage .. . easier 


work-obility 


Also complete assortment of colors 
as well os imitation gold 


ond silver 
Immediate Delivery | 
ond Service from | Free Somples and 
a ae } hee = | illustrated Literature 


Coast Available on Request 


ENERAL ROLL LEAF TYPE 


MANUFACTURING CO 
Genuine ond Imitetion Geld ond Silver, Pigment ond Metellic Colers 
85-03 57th Ave Eimburst, 1 NY HAvermeyer 9-6123 


BOSTON + CHICAGO + LOS ANGELES MATERIAL 


Our colors are specially 


treated to eliminate 


ROTARY dusting and aid in 


dispersability 


PLASTIC Whatever your 
MOLDING need— basic chemical 
pigments, cadmium 
PRESSES colors or specially 
10- or 30-Station Machines formulated and treated 


Molds can be changed while press is operating colorant blends...we 


Inexpensive molds, for thermosetting compounds manufacture them all. 





P ep 3( Pre _ > 3 
Can use 30 different molds, one press Our laboratory is 
-fed, rotating suppl : 
Hopper ed, rotati 8 supply available for 
Amazingly fast and flexible . 
consultation on any 
For low cost automatic molding Xai mover 


7 color problem. 


Write for more H. KOHNSTAMM & CO. INC. 


information and prices a Color Tevhselows for More Thannte 


NEW ENGLAND BUTT CO. 


(Division Wanskuck Company) 


Providence 7, Rhode island 
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Film for bread wrappers 


extruded from Tenite 
Polyethylene by Pollock 
Paper Company; general 
offices, Dallas, Texas. 
Plants and sales offices 
located coast to coast 





Bread now goes to market 
the modern way...wrapped in 
film of TENITE POLYETHYLENE 
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Pollock Paper Company, division of St. Regis Paper 
Co., using medium-density Tenite Polyethylene, supplies 
bread wrappers offering many advantages to both bakers 


and housewives 


When bread is wrapped in film of Tenite 
Polyethylene, housewives are getting 
maximum freshness protection...grocers, 
a package with super sales appeal...and 
bakers, two-way economy: reduced wrap- 
ping costs, with fewer stale returns. 
Film extruded from medium-density 
Tenite Polyethylene offers an ideal com- 
bination of properties: resistance to mois- 
ture transmission prolongs freshness; 
sparkling finish and outstanding clarity 
add sales appeal; softness of feel empha- 
sizes the bread’s freshness. This film also 
possesses just the right stiffness and slip 
for efficient use on high-speed packaging 
machines. Its wide heat tolerance means 
efficient operations on wrapping ma- 
chines, and minimizes waste. And, in use, 
film of Tenite Polyethylene retains its 
strength even at low temperatures. From 
wrapping room to kitchen it offers maxi- 
mum resistance to impact and tearing. 
For all these reasons, Pollock Paper 
Company, the nation’s leading supplier of 
bread wrappers, has selected Tenite Poly- 


ethylene as its standard of quality. Ex- 
truded on special equipment to assure 
utmost clarity and sparkle, Pollock's 
“POLY-SEAL” film is used by bakers from 
coast to coast. 

The successful development of a medi- 
um-density Tenite Polyethylene with all the 
properties needed by the baking industry, 
once more demonstrates the basic versa- 
tility of Tenite Polyethylene and the capa- 
bility of Eastman research, production, 
and technical service. Whatever your in- 
terest in polyethylene, look to Eastman for 
the type you need. For more information, 
write EASTMAN CHEMICAL PRODUCTS, 
INC., subsidiary of Eastman Kodak Com- 
pany, KINGSPORT, TENNESSEE. 


TENITE 


POLYETHYLENE 


an Eastman plastic 





va 


=ou polyvinylchlioride 


Emulsion and suspension 


polymers for general purposes 
ELE cer imuctiamiaellaceseanias 


unplasticized extrusion and calendering. 





Paste-making PVC resins (plastisols). 

General purpose copolymers. 
A Special grades for LP records, 

vinyl asbestos floor-tiles, 


stale melerleltromeleliaemelaa le larjilaaelels 
for vacuum forming. 


ash 


Neer men ehaiecmelasrailae| 


Vela eliviecelemelelelice:lelelene 


Solvic is supplying PVC and 

copolymers in large quantities 

to plastic users 

7 throughout the world. 

2 : In addition, 
No haemuriilliriadics ma 46 
compounds and colour 
concentrates (master-batches) 
under the trade name, 

os BENVIC. 
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SOLVIC S. A. 
244, RUE DE LA LOI 
BRUSSELS (BELGIUM) 
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Important advances in machinery, materials, and applications noted 


at the Kunststoffe 1959 Fair. Here are the significant highlights 


MACHINERY 


Ee xhibits at the Kunststoffe Exhi- 
bition, which was held Oct. 17-25 
in Diisseldorf, West Germany indi- 
cated that almost every European 
country has contributed something 
significant to progress in plastics 
machinery, and that many compa- 
nies have shared in the important 
new developments in this section 
of the industry. 

Some of the more outstanding in- 
novations will be discussed in 
greater detail in forthcoming issues; 
the following is a report on the 
highlights of the Exhibition. 


Injection molding machines 


universal 
change to screw plasticating of one 
type or another on injection molding 
machines. Also, many vertical injec- 
tion machines were exhibited; Euro- 
pean processors use this type of 
equipment extensively for articles 
with metal inserts. 

The most dominating injection 
machine was a gigantic unit shown 
by Triulzi, Milan, Italy. The ma- 
chine, Model 12/350/1800, has a 425- 
oz. capacity and is capable of plasti- 
cating 772 lb. per hour. It uses a 


There is an _ almost 


piggyback-type screw preplasticator 


The magnitude of the Kunststoffe 
Exhibition makes it impossible to 
present here more than a concise 
outline of the significant develop- 
ments revealed there. Readers inter- 
ested in more specific details on any 
item described in the report are in- 
vited to write to the editor for ad- 
ditional information. 
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to feed the plunger cylinder and has 
a clamping capacity of 1800 tons. It 
can take molds up to 39 in. high and 
has inside platen dimension of 73 by 
51 inches. Triulzi makes a still 
larger model (not shown at Diissel- 
dorf). This machine has a 704-oz. 
shot and an 882-lb. plasticating 
capacity. The company also showed 
its fast Rocket 70, an injection ma- 
chine capable of producing 1800 
shots per hour (photo below). It is 
equipped with a screw-type pre- 
plasticator; has an 8-oz. shot ca- 
pacity; toggle-type clamping; and 
can be operated manually or fully 
automatically. Use of an electric eye 
protects the machine from closing 
on pieces which may stick in the 
mold. Molds 2.5 to 6.9 in. thick can 
be handled. 

High-speed automatic rotary in- 
jection machines, using indexing 
multiple molds, were featured by 
A. Nothelfer, Ravensburg, Germany 
(see diagram, p. 155). In place of 


the conventional injection ram, these 
machines have a combination screw- 
piston which preplasticates the ma- 
terial and injects it from a single 
cylinder. To inject, the screw rota- 
tion is stopped and the screw 
advanced by a hydraulic cylinder 
to act as an injection ram. Both a 
0.5-0z. (Model SP 15) and a 1.8-oz. 
(Model SP 50) machine are avail- 
able. Production rate on the former 
is 34 shots/min. and on the latter 
20 shots/minute. Plasticating capa- 
cities are reported to be 30 and 45 
lb./hr., respectively. 

Duplex, Paris, France, exhibited 
its S60/85, which has an interesting 
clamp adjustment. All four adjust- 
ing nuts on the tie rods are turned 
simultaneously by turning a single 
shaft geared to the adjusting nuts. 
Eliminating the need for individual 
adjustment of each nut, clamping 
adjustments are simpler and faster. 

Of special interest was the S65/100 
displayed by Stiibbe, Vlotho, Ger- 


TRIULZI'S Rocket 70 injection machine can produce up to 1800 shots 
per hour. Electric eye prevents mold from closing on stuck pieces. 





“There are many reasons why we chose Dake 
Plastics Presses to mold glass reinforced decora- 
tive panels for the home and building industry. 
But none is more important than those that mean 
savings in production time. Dake automatic con- 
trols reduce the human error factor . . . make it 
possible to train operators in a matter of hours to 
become push-button molding specialists.” 


—SAYS GENE SCHRAMM, PRESIDENT 
TerraStone, Inc., Franklin Park, Illinois 
(Suburb of Chicago) 


A bank of three 50-ton capacity Dake Guided Platen Presses 
(above) used by TerraStone, Inc., Franklin Park, Illinois, 
to mold glass reinforced decorative panels. 


JOB ENGINEERED TO MOLD REINFORCED PLASTICS 
Cy 


PRESSES 


SPEED OUTPUT ...REDUCE COST 
WITH THESE 7 FEATURES: 


Guided Platen for accurate alignment. 


Control can be automatic, semiautomatic, 
or manual. 


Fast Ram Approach speeds closing of 
movable platen which slows automatically 
as work is approached. 


Pressure Adjustable from 1 to full 
press capacity. 


Electric Timer holds pressure during 
curing cycle—adjustable from 3 sec to 20 
min—after which ram returns automatically. 


Capacities from 25 to 600 tons. 
Heated Platens can be provided. 
Write for Bulletin 405, 
and tell us your special 
requirements. - 


DAKE CORPORATION 648 Robbins Rd., Grand Haven, Mich. 


DyV.43 ‘al a. 
PRESSES fe ja 


Arbor Hand-Operated Power-Operated Guided Gap Type Movable 
Presses Hydraulic Hydraulic Platen Presses Frame 
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many. Many of the larger polycar- 
bonate products at the Fair were 
molded on this model. The machine, 
like many of the others shown, 
utilizes a screw-piston which acts 
as both preplasticator and injection 
ram. It has a plasticating capacity 
of 25 lb./hr.; a maximum shot of 
2.4 oz.; and variable screw speeds 
from 15 to 130 r.p.m. 

R. H. Windsor Ltd., London, 
England, had an impressive display 
of its wide range of injection mold- 
ing machines. Particularly outstand- 
ing was its AP 200, a new machine 
featuring the company’s two-stage 
Autoplas  plasticating 
equipment. It has a shot capacity of 
124 oz. of polystyrene, and is capable 
of preplasticating 350 lb. of this 
material per hour. The AP 200 has 
an 800-ton clamping unit. Plunger 
speed is rated at 325 in./min. on a 
17-in. stroke. 

Another new development by 
Windsor is the fully automatic AP 
16, (photo at right), using a com- 
bined single-screw-piston preplasti- 
cator. Shot capacity is 14 oz. and the 
hydraulically mechanical 
clamp force is 175 tons. Plasticating 
capacity is 100 lb./hour. 

The exhibit of Netstal A. G., 
Netstal, Switzerland, featured its 
Rotomat 1400/550, which extrudes 
material into a separate injection 
chamber. This machine, with a shot 
capacity from 10 to 50 oz., will plasti- 
cate up to 154 lb./hour. Another 
Netstal exhibit was a plunger ma- 
chine, the SM 230/1000, with a shot 
capacity up to 6'4 oz., which can 
plasticate approximately 44 Ib./hr. 
and is capable of operating at 600 
cycles per hour. 

The company also showed its 
vertical automatic injection molding 
machine, the SMV-110/1000 (photo, 
p. 158), designed similar to its SM 
60/40, a horizontal unit. This ma- 


twin-screw 


actuated 
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chine is capable of 300 shots per 
hour; shot size is about 3 ounces. 

Negri Bossi & Co., Milan, Italy, dis- 
played several models of its well- 
known line of injection molding ma- 
chines, of which the R-3-FA met 
with particular interest. This fully 
automatic machine has a maximum 
injection capacity of 1% oz.; an 
hourly plasticating capacity of 12 lb; 
and is capable of 12 shots per minute. 
An acoustic and visual alarm warns 
the operator if the part should fail 
to eject properly. 

The company is perfecting some 
important new developments on their 
machines, and expects to be ready to 
reveal these innovations at the Milan, 
Italy, Fair in April 1960. 

A very broad range of automatic 
machines with combined single- 
screw-piston plasticating cylinders 
was displayed jointly by Anker- 
werk, Gebr. Goller, Nuremberg, and 
Krauss-Maffei A. G., Munich. These 
two German companies have a co- 


ordinated production program, 


CUT-AWAY DIA- 
GRAM of Nothelfer’s 
Nora rotary injection 
machine, showing 
screw-piston type of 
preplasticating unit 
The screw is hydrau- 
lically advanced for 
injection, as with con- 
ventional ram. 


whereby Krauss has a line of 
machines which supplement the 
Ankerwerk line. Ankerwerk ma- 
chines range from 0.6 through 44 
oz.; Krauss-Maffei from 3 through 
170 ounces. 

Both companies introduced new 
models. Ankerwerk has added its 
V 10-30, which has a shot capacity 
ranging from 0.6 to 1.85 oz., depend- 
ing upon the material. The maxi- 
mum dry cycle is 1600 shots per 
hour. Screw speed is variable up to 
120 r.p.m. This machine can also be 
supplied in an extra fast cycling 
model for applications requiring ex- 
tremely thin parts. 

A new addition to the Krauss- 
Maffei line was the V 74-550, which 
also uses the combined screw-piston 
plasticating scheme. It is capable of 
plasticating up to 330 lb/hr. and 
has a shot capacity up to 100 ounces. 
Both machines are said to be espe- 
cially suitable for rigid PVC. 

Battenfeld, Meinerzhagen, Ger- 
many, also showed (To page 158) 


INJECTION UNIT of Windsor AP 16. Machine uses a combined 
single screw-piston preplasticator, can plasticate 100 Ib. per hour 
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typical of the company’s compre- 
hensive program, 
which includes units with shot 
weights from 1'4-0z. to 352-oz. (22 
lb.) 

The Battenfeld injection machines 


manufacturing 


horizontal 
or vertical designs. In addition, the 


are available in either 


company will install its single-screw 
plasticator on any of its machines. 
The screw plasticating unit consists 
of a special extruder assembled on 
a movable base. Drive is by an 
enclosed gear drive and electric 
motor. Change gears allow modifica- 
tion of the speed of the extrusion 
screw. The unit is arranged behind 
the machine and fixed to the 
cylinder into which the plasticated 
material is extruded. 

Two of the larger injection mold- 


ing machines with screw plasticating 


VERTICAL in- 
jection machine 
Model SMV/110 
1000, made by 
Netstal, has 4-oz 
capacity, is espe- 
cially designed for 
production of parts 
with metal inserts 


BSM 3000 and BSM 5000. The former 
has a shot weight up to 176 oz., and 
a plasticating capacity up to 154 
lb./hr. The BSM 5000 has an injec- 
tion capacity up to 222 oz., and a 
plasticating capacity of 176 lb./hr. 
For mass production work, Batten- 
feld exhibited its fully automatic 
BSM-40 S 214-0z. injection molding 
machine. Speed is 10 shots per 
minute, and plasticating capacity is 
16 lb./hr. Power consumption is low 
about 3 kw. per hour. 
An extrusion-injection machine 
shown by Paul Troester, Hanover, 
Germany, features a “lazy Susan” 
type arrangement: a revolving table 
with 24 mold station indexes in 
front of an extruder. As each mold 
reaches the injection point, it is 
clamped and filled, and the table 
several injection molding machines 


POLYETHYLENE 
pipe before (right 
and after (left) bi- 
axial orientation 
Process, which per- 
mits thinner walls 
for given pressures 
is joint development 
of Reifenhaeuser and 
Farbwerke Hoechst. 


indexed to bring the next mold in 
line with the extruder nozzle. Mold- 
ing cycle for each mold can be 
adjusted from 1.5 to 30 sec. so that 
different molds can be run, ranging 
in shot weight from 3.5 to 105 
ounces. The choice of extruder de- 
pends on the plasticating capacity 
required by the particular molding 
job; the company’s EP-90 extruder 
plasticates 285 lb./hr.; its Model EP- 
120 is capable of handling 550 lb. 
hour. Operation can be fully auto- 
matic or manual. 
Extruders 

Reifenhauser, Troisdorf, Germany, 
and Farbwerke Hoechst, Frankfurt, 
Germany, have worked together to 
develop a unique method of biaxially 
orienting low-pressure polyethylene 
pipe (photo below). The exciting 
aspect of this development is that 
the orientation strengthens the pipe 
wall, permitting thinner walls for a 
given pressure and resulting in ma- 
terial saving. In general, half the 
wall thickness of conventional PE 
pipe is required in this new process 
to provide the same burst strength. 
Briefly, the process consists of draw- 
ing unoriented pipe through a metal 
tube of slightly larger diameter that 
is immersed in a heating bath. The 
purpose of the bath is to heat the 
PE to just below its crystalline melt- 
ing point. As the pipe emerges from 
the heating bath, it passes through 
a larger-diameter forming and cool- 
ing section, where it is blown to its 
final size. Simultaneously, a linear 
speed differential between feed and 
take-off is maintained. This con- 


current pulling and expansion pro- 
duces the biaxial orientation. 


Werner & Pfleiderer, Stuttgart, 
Germany, created a stir with its ZSK 
120/1500 vented twin screw extruder 
for material compounding. This ex- 
truder features a unique screw con- 
struction. The screw is built up on 
a keyed shaft by using sections of 
screw flights or kneading disks which 
are interchangeable along the length 
of the shaft. By varying the relative 
positions of the kneading disks and 
screw flights the overall screw de- 
sign may be readily changed to suit 
various processing requirements. 
Maximum screw length is 59 in. and 
screw diameter is 4.7 inches. Output 
ranges up to 2205 lb. hr. and by 
varying the screw design and vent- 
ing arrangements, the extruder can 
be used for preplastication, coloring, 
compounding, degassing, feeding cal- 
enders, etc. The machine (photo, p. 
164) will handle rigid and plasticized 
PVC, as well as dry blends and 
most other thermoplastics. 

Oerlikon Plastics, Stans, Swtizer- 
land, introduced its VK1-4 unit 
unit, shown by Battenfeld, were the 
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Reifenhauser 
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of 1 ae wes 2's", 3 2". 4*/,°, and 6°. 


Our complete extrusion plants display also constructional components of 
the most advanced kind. They are noted all over the world for their high 
outputs, long and trouble - free working life, and economy in use. As complete 
productive units they serve for the processing of thermoplastic materials 
into: - 


Sheets, pipes, profiles, mono - filaments, synthetic bristles, lay-flat film, cast 
film, embossed plastic sheets, and formed articles direct from the extruded 
sheet. We also supply equipment for the covering of cable, wire, and all 
other profiles. 


Please contact our representative and discuss your extrusion problems 
with him. 


We hove agencies in: - 


Australia 
Austria 
Argentine 
Belgium 
Brasil 


Burma : General view 
Chile 


; - of o Sheet Manufacturing Plant 
China ° 
Columbia 
Cube 
Denmork 
Ecuador 
Finland 
France 
Germany 
Great Britain 
Greece 
Holland Production of blown film; 
India 11°6* wide lay- flat tubing 


lran 
Italy 
Japan 
Mexico 
New Zealand 
Norway 

Pokistan 

Poland 
Portugal 





Eure 


Sweden 
Switzerland 
Spain 
South Africa 
Venezuela 


Extruder S 120 
4%/«" screw diameter 


Representative for sales and service 


in USA and Canada e ee 
HEINRICH EQUIPMENT CORP. Reifenhauser KG TROISDORF 
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(photos below), which consists of a 
four-station extrusion manifold fed 
by the conventional extruder. Each 
of four extrusion dies is fed indivi- 
dually by separate melt metering 
pumps located at each of the four 
stations. Through the use of this 
extrusion manifold it is possible to 
run four separate extrusion jobs 
simultaneously from a single con- 
ventional extruder, and the entire 
setup can be controlled by a single 
operator. The unit may be set up for 
vertical (up and down) as well as 
horizontal take-off systems. Through 
the use of various attachments, this 
extrusion manifold can be used to 
produce blown film, monofilaments, 
pipe, and profiles. 

Another interesting development 
shown by Oerlikon was the PL 100, 
(photos, p. 161) a complete extru- 
sion coating set-up, with an output 
from 30 to 240 lb./hr., which fea- 
tures a vertically mounted 4-in. 
extruder suspended from overhead 
beams. Paper, metal, foil, cellophane, 
and textile materials can be handled 
in widths from 16 to 40 inches. 

This machine unit is adapted to 
shear cutting and squeeze cutting, 
and the change from one system to 
the other is said to be quick and 
easy. The unit comes complete with 
take-up equipment, and a differen- 
tial measuring device checks the 
coating thickness continuously. 

One of the most impressive ma- 
chinery displays was a complete line 
of Prodex extruders, (photo, p. 162), 
dies, and takeoff equipment now 
manufactured under license of Hen- 
schel-Werke, Kassel, Germany, for 
Common Market. 
The largest of the vented extruders 


the European 


BLOWN FILM being produced on Oerlikon VK1-4 


has an 8-in. screw diameter, a maxi- 
mum screw speed of 55 r.p.m., and 
an output from 1764 to 1984 Ib./hour. 
The smallest has a screw diameter 
of 134 in., a top screw speed of 225 
r.p.m. and an output from about 77 
to 99 lb./hour. The full line of 
Prodex extruders is available with 
length/diameter ratios of 20:1; 24:1; 
and 30:1. The 24:1 and 30:1 types 
are vented for removal of volatiles 

These machines are also available 
with a wide variety of screw de- 
signs, each of which is specifically 
tailored to the requirements of both 
polymer and process. 

Henschel also showed its new 
FM500A 
p. 162) for use in drying, dry-color- 
ing, and dry-blending 


fluidizing mixer (photo, 
Maximum 
capacity is 87 gallons. Like all other 
sizes in this series, it is equipped 
with a two-speed motor and can be 
run unheated or heated. Typical 
cycles are 6 to 7 min. for dry-blend- 
ing and 1 to 2 min for dry-coloring. 
Appropriate electrical or steam- 
operated heat exchangers can also 
be supplied for heating. 

Frieseke & Hoepfner, Erlangen, 
exhibited its SP 150 
(photo, p. 162), which has a screw 
diameter of 6 in. and a length-to- 
diameter ratio of only 3.5:1. The 
screw can be shifted back and forth 
to adjust extruder head pressure. 
The SP 150 is said to be particularly 
useful for the extrusion of profiles 
with large cross sections. 


Germany, 


Improved versions of their high 
screw-speed—1500 to 3000 r.p.m— 
friction-heated Model H (photo, p. 
164) adiabatic extruders were exhib- 
ited by Alpine, Augsburg, Germany. 
Since the heat generated depends 


a four 


station extrusion manifold, with each die fed by separate melt 
metering pump. At right is close-up of four take-up rolls 


127 


: 


upon the viscosity of the material 
being processed, the extruder is in- 
herently self-regulating in control- 
ling the polymer melt temperature. 
The unit has a plasticating zone 
from one to three times the length 
of the diameter and, because of 
the higher speed at which the screw 
operates, is said to have a through- 
put two to three times higher than 
that of conventional slow-speed ex- 
truders of equal screw diameters. 
In addition, the time during which 
the thermoplastic material is re- 
tained in the extruder is consider- 
ably reduced because of the short 
plasticating zone and the high screw 
speeds. This is helpful when extrud- 
ing heat-sensitive materials. 

Designated the E2-58-102 and E2- 
58-64, two new improved twin screw 
extruders are now available from the 
Mapre Co., Diekirch, Luxembourg 
(photo, p. 166). The former is a 4-in. 
diameter twin screw machine and 
the latter is a smaller version with 
214-in. screws. Both machines are 
equipped with drives which permit 
infinitely variable screw speeds from 
0 to 50 r.p.m. The twin barrels have 
been lengthened and can be equipped 
for venting and vacuum opera- 
tion. Maximum output of the larger 
machine is 265 lb./hr. for shapes 
and 440 lb./hr. for compounding. 
For the smaller machine it is 132 
lb./hr. for shapes and 220 lb./hr. 
for compounding 

L.M.P. (Colombo), Turin, Italy, 
showed its twin-screw RC 20, hav- 
ing 5-in. diameter screws; 14:1 
length/diameter ratio; and screw 
speeds from 12 to 40 r.p.m. It is 
capable of plasticating up to 550 lb./ 
hour. An interesting feature of this 





COATING UNIT, Mode! PL 
100, produced by Oerlikon 
has_ vertical 


extruder sus- 
pended from overhead 
beams, Close-up at right 


shows sheeting die mounted 
on 4-in. extruder nozzle. 


feed 


meters the granules 


machine iS the screw conveyor 
system, which 
to the 
maintaining a constant 


feed. The Colombo line 


twin 


extruding screw, thereby 
volumetric 
also includes 
extruders on the 
principle as the RC 20, but with 
plasticating capacities of 33 to 88; 
110 to 176; and 132 to 220 lb./hour. 

The extruders shown by Batten- 


screw same 


feld, Meinerzhagen, Germany, fea- 


ture a specially tapered extruder 
screw which, by its action in rela- 
tion to the extrusion cylinder, in- 
sures that a fully plasticated melt 
is fed homogeneously to the extru- 
sion die models were shown 


the BE 60 (photo, p 


Two 
in Diisseldorf 


166), and the BE 120. The former 
has a screw diameter of 2.83 in. at 
the feed hopper, the front end 


tapering to 2.36 in. at the head. The 
speed of the screw is 8 to 60 r.p.m. 
Output is 70 lb./hour. BE 120 has a 
feed section screw diameter of 5.51 
in., the front end tapering to 4.72 
in.; a from 6 to 38 
of 250 lb. 
hour. Both machines have a screw 
with a length/diameter ratio of 24:1. 

Johann Fischer, Lohmar, Germany, 
exhibited several extruders. Its range 


screw speed 


r.p.m.; and an output 


of machines included screws having 
length ‘diameter ratios of 15:1, 20:1, 
and 25:1. The JFP 60, with a screw 
diameter of 21% in., is available with 
three screw lengths and is capable of 
processing from 22 to 88 lb./hr. with 
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15:1 screw; 11 to 154 lb./hr. with the 
20:1 screw; and from 44 to 220 lb./hr. 
with the 25:1. 

Hermann Berstorff, Hanover, Ger- 


extruders 
with screw diameters ranging from 
1.18 to 18 in., featured its Model K 
200, which is designed primarily for 
coloring, plasticating, and compound- 
ing; it 
trusion 


many, manufacturer of 


is also suitable for the ex- 
sheets, and 


profiles. It has a screw diameter of 


of large tubes, 


7.87 in., a continuously variable screw 
speed from 11 to 50 r.p.m.; and will 
accommodate screws with ratios up 
to 20:1. The output of the K 200, gen- 
erally ranges from 650 to 1750 lb./hr., 
but, according to the company, an 
output up to 2240 lb. hr. is sometimes 
possible. The machine can be de- 
signed for either steam or electric 
heating, and can be cooled by either 
water or alr. 

Also shown, was the Berstorff K- 








120 extruder with a bayonet-type 
crosshead locking device. Designed 
especially for wire coating with PVC 
or PE, this machine has 7 tempera- 
ture zones; a screw diameter of 4.72 
in., a L'D ratio of 20:1; and an out- 
put of 440 lb. per hour. 

Berstorff also exhibited its high 
output GK 200 feed extruder for 
calendering, which is equipped with 
a double breaker plate. It has a screw 
diameter of 7.87 in. and is capable of 
processing about 2600 lb. per hour. 


Blow molding 


The machines consisted generally 
of refinements of equipment already 
well established in the United 
States, such as twin-head and four- 
head manifold machines. Production 
speeds are comparable to those 
found in the United States. 

There was much activity at the 
stand of Kautex-Werk Reinhold 
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PRODEX EXTRUDER, manufactured under license by 
Henschel-Werke in Germany, has 24:1 L/D ratio. Ex- 
truder is vented for removal of volatiles 


Hagen, Hangelar, Germany, where 
a new, fast blow molding machine, 
fed from two dies, was producing 
salt and pepper shakers at a rate of 
1400 per hour. 
A development that will be fea- 
FLUIDIZING mixer tured on the 1960 Kautex blow 
FM 500A made 
by Henschel, has 


maximum capacity 


molding machines is an _ infinitely 
variable mold closing stroke between 
3 and 13 inches. This improvement 
of 87 gal.; can be ‘a : . means that the dry run from the 
run either heated blowing station to pick up the new 
r unheated ‘ ; 
parison can be kept to a minimum, 
and faster cycles for smaller pieces 
can be obtained. 

Bekum, Berlin, Germany, manu- 
factures fully automatic equipment 
which permits the use of either the 
tubular needle or the calibrating 
method, which forms the neck and 
produces a completely finished 
object in one operation. The ma- 
chine works off an extruder mani- 
fold. When the mold opens at the 
end of a cycle, the blown item is 
automatically removed. (For photos 
of items blown on this equipment, 
see p. 168.) 

Another of the company’s twin 
blowing machines mounts two molds 
side by side; these molds are run 
simultaneously. 

Small bottles or containers such 
as ampules, with a capacity of 1% 
oz., can be produced on the Bekum 
equipment at the rate of 40 a 
minute. Tubes with a diameter of 
about 1 in. and a length of about 
4 in. can be produced at the rate 
of 1200 per minute. Finished bottles 
with a capacity of about 6 cu. in. 
are blown at the rate of 500 per hr. 
per mold. By using the multiple set- 

; up of the twin blowing equipment, 
SHORT-BARREL EXTRUDER, Mode! SP 150, made by Frieseke & up to 2000 such containers can be 
Hoepfner, has a length to diameter ratio of only 3.5:1 and a ready for shipment every hour, 
screw that can be shifted back and forth to adjust head pressure since no additional finishing of the 


162 MODERN PLASTICS 





WERNER & PFLEIDERER 


serve the world’s plastic industry 


A complete line of compounding and extrusion equipment combines the results of 
long experience, advanced design ideas and high standards of quality production. 


To-day’s highlight 


TWIN SCREW DEVOLATILIZING DISPERSION EXTRUDER 
TYPE ZSK 83/700 (patented) 


Screw diameter: 3'/.”, main drive 50 HP 


for compounding 
calender feeding 
extruding me. : 
all types of thermoplastics , ——_ 


MAA A 


ia ft or 
It's a mixer... Spezial kneading disks (patented) give an — 


: : ee -aea - 
excellent mixing and kneading effect of variable intensity " f iy 


and an extruder... The closely intermeshing, round profile 
screws are self-cleaning and ensure a very uniform output 


™ 


. versatile: The screws are composed of interchangeable 
elements. You choose your own screw assembly according 
to the requirements of your process 


... and very strong: The 3'/:” screws with a length of 27'/: 
are driven by a SOHP Ward Leonard drive. Thrust bearing 
capacity 156000 Ibs 


“Gansta. the United States: WE R xX F y & PFLE | DE ~ : < 


500 Fifth Avenue, New York 36 N. Y. Maschinenfabriken und Ofenbau Stuttgart, Western Germany 
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ALPINE mode! H friction- 
heated adiabatic 
has 3:1 L/D rati 


extruder 


blown item is required when the 
calibrated system is used. This com- 
pany’s equipment is claimed to be 
particularly efficient in producing 
collapsible tubes. It is said to handle 
all varieties of thermoplastics, as 
well as rigid PVC 

J. Fischer, Lohmar Germany, 
showed its BM 2000 blow molding 
machine to be used in conjunction 
with a type JFP 60 21-in. extruder 
(photo, p. 168). The machine may 
be run either manually or auto- 
matically. When operation is auto- 
matic, it may be varied from 3 to 15 
cycles per minute. The machine is 
designed for one blowing mold and 
can turn out articles with a maxi- 
mum diameter of 5.1 in. and a max- 
imum height of 11.0 inches 

A blow molding machine, made by 
Industrie-Werke Karlsruhe, Karls- 


ruhe, Germany, and soon to be avail- 


able commercially, was shown by 
Reifenhauser. The extruder works 
continuously for more efficient blow 
molding. This machine is said to 


SCREW CONSTRUCTION i: 


truder permits chang of ¢ r 


j vera crew 


have an hourly production rate of 
609 to 700 containers having a ca- 
pacity of about 3 ounces. 

It was rumored at the show that 
developments in bottle blowing ma- 
chinery are moving toward tech- 
niques long used for glass and metal 
containers. Claims that rates of 100 
l-qt. bottles per minute may be 
expected soon were heard, and there 
is reason to believe that such ma- 
chinery will be developed in the 
near future. This emphasis on high 
speed in Europe is undoubtedly in- 
fluenced by the American market 
requirements. However, it should 
be kept in mind that efforts of U.S 
manufacturers are currently being 
directed toward achieving the same 
production goal. 


Thermoforming 


A new development which will 
give a further boost to the use of 
plastics in packaging was revealed 
for the first time at Diisseldorf. 
Hydro-Chemie, Zurich, Switzerland, 
created a stir with its Formpack 
R-4 (photo, p. 168). This machine 
will form and trim 240 drinking cups 
with 6- or 7-oz. size every minute, 
from a 10- by 12-in. sheet using a 
12-cavity mold, cycling every three 
seconds. This means about 15,000 
such cups per hour. By utilizing the 
maximum amount of formable area, 
the waste is kept to 15 to 20%, de- 
pending upon the design of the cup 

The unit is comprised of a four- 
station rotary, fully automatic, 
stack- or roll-fed machine, with two 
heating stations with adjustable 
heaters; one forming station; and 
one vertical trimming station. The 
formed pieces and trim are ejected 
separately, the trim being auto- 
matically removed by grips. 

This machine is probably the most 
versatile in its field: it will mold 
into a female mold, with or without 


Werner & Pfleiderer’s ZSK 120 


design to suit processing needs 


plug assistance, or over a male mold, 
with or without the use of air slip 
techniques. It wi!l mold to a depth 
of 7 in. by either method and the 
depth-to-diameter ratio is limited 
only by the forming characteristics 
of the material. Items with under- 
cuts as well as cups with beaded 
edges may be produced. No addi- 
tional operation or losses of cycling 
time are involved. The machine 
mol+s any thermoformable film o1 
sheet; oriented or non-oriented. The 
company notes that the fast cycling 
makes for more uniform walls. 

Another highly efficient machine 
shown by Hydro-Chemie was its 
Formseal, which produces contain- 
ers for such items as individual por- 
tions of marmalade or jelly, per- 
forming all operations from heating 
the sheet to the sealed and filled 
package. Briefly, it works as fol- 
lows: the sheet is heated and formed 
and travels to a station where it is 
filled. It is then taken to the next 
point where the lid is sealed onto 
the filled container; the complete 
package is then die-cut from the 
formed sheet, ejected, and stacked 
The maximum forming area of this 
machine (photo, p. 169) is 10 by 10 
inches. A typical minimum cycle is 
36 sec. or 1000 items per hour; 
typical maximum cycle is 16 sec. or 
400 packages per hour 

The principle of the rotary print- 
ing press was applied in the design 
of the RVI machine, exhibited by 
Alkett, Berlin, Germany. (Photo, p. 
169.) This eliminates 
the closing frame used on con- 


machine 


ventional vacuum forming machines 
to hold the sheet air-tight. In the 
Alkett process, the plastic material 
is fed to a rotating drum under ten- 
sion. The sheet travels over the 
rotating drum which is fitted with 
a die. Depending on the shape to be 
formed, the die can be either shal- 
low or deep, with a number of smal] 
holes located in the depression. A 
vacuum is pulled inside the drum 
and the sheet is pressed evenly 
against the die by atmospheric pres- 
sure. Infra-red heaters are used to 
soften the plastic sheet. After form- 
ing is complete, air is used to cool 
and harden it. The formed sheet 
can then be coiled, or can be 
trimmed to the desired sizes. Sheets 
up to 59 in. wide can be handled at 
speeds up to 33 ft./minute. Sample 
production rates per minute are: 
1080 lids for margarine containers; 
or 2200 lids for marmalade jars; and 
up to 16,445 suppository packages. 
The Alkett machine can be modified 
for forming, filling, sealing, and die- 
cutting complete packages, such as 
the familiar individual jelly packs. 

Bastert-Werke, Bielefeld, Ger- 
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masters 


Figures of Dresden china — some of them almost 250 
years old — are treasured for their attractive forms and 


delicate colors 


18 highly TOC 


The style of these old German figures 
with moods that vary from the 


decoratively dignified to the broadly humorous. Today 


when you lo 
tion the cok 
they were fire 


wees 


k at Dresden china in homes or collec- 
rs seem as appealing and fresh as the day 


d in the kiln. 


The kilns or the Dresden potters were continuously used for experimentation . . . to find new 
and better colors for their china. At WESTCHESTER PLASTICS, color engineers carry on a 
similar investigation . . . with color concentrates and pre-mixed color blends of conventional 
and linear polyethylenes and other thermoplastics. Before any new color formulation is 
accepted for production, it is checked for uniform dispersion, desirable temperature and flow 
characteristics, and resistance to degrading, migrating and leaching. And the color itself must 
be suitable for the product it beautities. 

Over the past 12 years we have matched and created over 4000 commercially used colors 
and shades . . . establishing our color concentrates and pre-mixed blends as the technical 
criterion of color quality for the thermoplastics industry. When you see WESTCHESTER 
stamped on your containers of resin, you know that you are using the custom color that you 
specified. Write now for detailed information or guidance on any thermoplastic color problem. 


wm “WESTCHESTER PLASTICS, Inc. 


~ 





westcnesten 326 WAVERLY AVENUE, MAMARONECK, N. Y. @ OWens 8-7410 


PLASTICS 9 oan 


Custom Compounders of Polyethylene Molding Powder and other Thermoplastic Materials 
Manufacturer and Developers of Unicolor and Formacolor *Pliothene, Formacolor, Unicolor® T.M. Reg. U.S. Pat. Off. 
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TWIN-SCREW EXTRUDERS manufactured by Mapre have drives 


which permit infinitely variable screw spee 


many, exhibited a machine (photo, 
p. 172) which vacuum forms more 
than 230,000 3-in. diameter lids in 
an 8-hr. shift, using 24-cavity molds. 
This machine consists of 10 forming 
central 
axis, with each station constituting 
a complete vacuum forming unit 
that operates automatically. 


stations rotating about a 


Among several automatic rotary 
forming machines shown by CoVema, 
S.rl., Milan, Italy, the Cutform 
302 is especially interesting. This 
machine is a vertical type which 
mechanical 
forming, cutting, and ejection of the 
formed articles in a continuous au- 


combines vacuum and 


tomatic operation. It produces from 
2000 to 20,000 pieces per hour, de- 
pending upon the size of the item. 
Feed rolls of material may be 
changed while the machine (photo, 
p. 172) is operating. It has a forming 
depth of 5 in., and handles rolls 
about 14 in. wide. 


Printing machines 


The important progress made in 
printing on plastics for packaging 
will be discussed in a forthcoming 
issue of Mopern Ptastics, including 
printing on bottles, tubes, and coni- 


ds from 0 to 50 r.p.m 


cal containers. Here, briefly, are 
some of the new developments. 

Bastert-Werke, Bielefeld, Ger- 
many, introduced a machine for 
automatic three-color printing 
on conical containers at the rate of 
3000 per hour. A vacuum suction 
cup picks up the container from a 
stack; which is then positioned over 
one of 12 rubber mandrels arranged 
in star pattern around a revolving 
drum. Rotation of the drum brings 
each mandrel with its plastic con- 
tainer once over each of three color 
stations. Next, each container passes 
over an airdrying station before the 
next printing station is reached. 
After the three colors have been 
printed, suction arms remove the 
container and stack it. 

B. Grauel & Co., Berlin, Germany, 
exhibited a flatbed printing machine 
for printing on flat surfaces in three 
colors by dry offset. Operation is 
fully automatic and accessories are 
permit printing on 
curved surfaces, including bottles. 

Two models are currently avail- 
able: the Rl MF-3F, which has a 
printing area of about 614 in. square 
and can print some 800 to 900 units 
per hr.; and the RS-3F, which has 


available to 


BATTENFELD EXTRUDERS hove ao specially tapered screw 


designed to plasticate the material 
reaches the die. All electrical control 


completely before it 
instruments for the 
extruder are located in built-in cabinets. 


a printing area of 11%. by 15% in. 
and can print between 500 and 600 
parts per hour. 

B. Grauel also exhibited a very 
compact offset machine for over- 
printing pen and pencil refills at the 
rate of 5000 to 15,000 per hour. The 
printing area is 3'4 in. long on items 
with a diameter up to %g_ inch. 
Articles to be printed are first 
dumped into a hopper and automat- 
ically fed to the printing unit, where 
they are rotated against the printing 
cylinder. The imprint is sharply de- 
fined, and the register is extremely 
accurate, even when involving very 
small diameters. 


Thermoset molding 

Although many compression mold- 
ing machines at the exhibition were 
still designed for manual operation, 
several manufacturers are now of- 
fering a range of fully automatic 
machines. In general, too, presses are 
more compact and of neater design 
than was previously the case. 

Battenfeld, Meinerzhagen, Ger- 
many, displayed several automatic 
compression molding machines de- 
signed to handle most types of ther- 
mosets, including materials with a 
variety of fillers, (photo, p. 174). An 
interesting feature of these machines 
is that they are open on three sides 
and the molding operation is con- 
siderably simplified. 

The largest of the Battenfeld au- 
tomatic presses, Model P, has capac- 
ity of about 200 tons; the same 
model with a transfer molding de- 
vice has an injection pressure of 80 
tons; and the stroke of the injection 
piston is 5% inches. 

Battenfeld also displayed its BRP 
4/2, a fully automatic multi-press 
unit designed for the production of 
bottle caps and other small and me- 
dium-sized threading moldings. This 
machine consists of four press units 
placed in a row and having a com- 
pression range from 0.2 to 2 tons, 
each independently adjustable, so 
that it is possible to work with four 
different materials or colors simul- 
taneously. The BRP 4/2 is capable 
of molding up to 800 items per hour. 
Compression capacity—about 2 tons. 

Bucher-Guyer, A. G., Niederwen- 
ingen, Switzerland, displayed several 
automatic high-frequency preheated 
compression molding machines up 
to 500 tons. These machines created 
a lot of interest because of their 
compactness and neatness of design. 
Miscellaneous 

A new adiabatic plasticator, called 
the PK 100/V was shown by Werner 
& Pfleiderer, Stuttgart, Germany. The 
processing part of this machine con- 
sists of a tapered rotor which re- 
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Special hydraulic 
presses 
for the plastics industry 


for any pressure and temperature 


with automatic loader and unloader 


Largest Manufacturer Specialising in Steam Heated Presses 


G. Siempelkamp & Co. - Maschinenfabrik - Krefeld Western Germany 
Cable address: Siempelkampco Teleprinter: 085 3811 





ARTICLES blown on 
Bekum equipment. At 
left is unfilled poly 
ethylene tube: in cen- 
ter, acetate lighter 
fluid container; at 
right, filled PE tube. 


J. FISCHER Mode! 2000 blow molding machine can be run manually 


r automatically. Accommodates single mold to turn out articles up t 


4 


72 
4 


n 


liameter, 10.2 in. high at up to 15 cycles per minute 


FORMPACK R-4, produced by Hydro-Chemie, turns out up to 15,000 
jrinking cups per hour. Finished items are ejected through inclined 
chute where they are collected in containers, or they can be dropped 
into hopper for sorting and stacking, or be taken away by conveyor 


volves at a constant speed in a 
concentric conical barrel, which in- 
tensively shears the material and 
generates the heat required for fu- 
sion. This results in a short process- 
ing time, because melting takes place 
in about 25 seconds. The dwell time 
in the following screw section is also 
very short. The machine can handle 
any PVC formulation containing 
from 5 to 50% plasticizer, and has an 
output of 260 to 400 lb. per hour. 

Hermann Berstorff, Hanover, Ger- 
many, displayed a laboratory calen- 
der with four rolls in an L-type 
arrangement, and designed primarily 
for the production of rigid and plas- 
ticized PVC sheets. Speeds of each 
roll can be controlled separately. The 
take-off speed ranges from 8 to 80 
ft./min. 

Another unit shown by Berstorff 
was a laboratory two-roll mill with 
variable speeds from 11 to 50 r.p.m. 
The speed of each roll is separately 
adjustable to obtain various degrees 
of shearing action. Gap sizes are con- 
trolled by adjusting the front roll. 

Karl Hennecke, Birlinghoven, Ger- 
many, displayed a metering and dis- 
pensing machine especially developed 
for phenolic foam. These foams are 
no more evident in Europe than 
they are in the United States, but 
perhaps some pioneering in tech- 
nology may make these materials 
more serious contenders for struc- 
tural uses. 

Fecken-Kirfel, Aachen, Germany, 
and Baeumer, Freudenberg, Ger- 
many, displayed a range of slitting 
equipment for flexible foams includ- 
ing machines for the continuous 
production of corrugations and con- 
volutions, which mechanically pro- 
duce in slab stock some of the 
physical characteristics of cored 
structures of molded foam 

Various hot wire cutting machines 
for the production of foam profiles 
were shown by Alkett, Berlin, Ger- 
many. The importance of this proc- 
ess lies in the fact that directly 
molding foams to shape—especially 
urethane—is not easy, and _ this 
method is a simple and versatile 
technique for producing various con- 
figurations from slab stock. The 
Model ETR 1 permits the continuous 
production of bars, strips, etc., and 
other profiles for insulation, seals, 
etc., in lengthwise cuts from materi- 
als up to 5 in. wide by 10 in. high, 
and of any length. Changeover of 
profiles is simple and rapid. 

The company also supplies another 
machine, the ETR 3, for cutting flat 
profiles in a horizontal direction. 
This model consisis of hot wires 
placed across a table on which the 
foam blocks are conveyed into the 
required position. The machine can 
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handle material up to 20 in. high, 78 
in. wide, and of any length. 

Krauss-Maffei, Munich, Germany, 
is offering a new heavy-duty inten- 
sive mixer, called the PM 50; mixing 
chamber capacity is about 19 gal- 
lons. The kneading rotors are sup- 
ported from one side only. A front 
door provides easy access to the 
mixing chamber. Feed ram and front 
door are operated automatically. The 
batch size for PVC dry blends is up 
to 3300 lb./hr. on a manual cycle 
and up to 4400 lb./hr. on semi- 
automatic cycle. 

A new compounding machine ex- 
hibited by Krauss-Maffei combines 
a double-worm extruder and an in- 
tensive mixer, for continuous mix- 
ing and compounding. Low-pressure 
polyethylene can be processed at the 
rate of 882 lb./hr. and PVC at the 
rate of 1764 to 1984 lb./hour. 

A large granulating machine which 
can process up to 4410 lb./hr. was 
shown by Fellner & Ziegler, Frank- 
furt, Germany. This machine cuts 60 
strands with a diameter up to 0.2 in. 
into uniform granules at a rate of 
up to 120 yd. per minute. 

Several machines still under devel- 
opment were exhibited by E. Kampf, 
Bielstein-Miihlen, Germany, includ- 
ing one for bi-axially orienting film 
continuously at starting speeds from 
30 to 60 ft. per minute. Another de- 
velopment is a cellophane or plastics 
film cutting, slitting, and winding 
machine which is fully automatic, 
with tension controls and speeds up 
to 1700 ft. per minute. Maximum re- 
wind diameter is 20 in., and working 
widths up to 64 in. can be handled. 

Aust & Schuettler u. Co., Diissel- 
dorf, exhibited its new BK III MAS 
fiber-resin equipment, de- 
signed for building applications. The 


spray 


unit consists of two resin containers, 
each with a capacity of 110 lb.; a 
solvent container with a capacity of 
68 lb., and can be used with a 
special mixing and metering device 
which feeds the fillers separately 
into the fiber-resin jet. According to 
the company, fillers of any grain 
size and specific weight can be proc- 
essed with the special unit, includ- 
ing quartz powder, corundum, car- 
borundum, granulated pumice, cork 
powder, pre-expanded mica, and 
granulated foams. This new device is 
also employed for coating streets 
with a nonskid surface. 


MATERIALS AND 
APPLICATIONS 


Cooperation between materials 
suppliers and machinery makers, so 
noticeable at the Plastics Exposition 
in Chicago, Ill. last November, was 


also in evidence in Diisseldorf and 


DECEMBER 1959 169 


CONTAINERS for individual portions of jelly and the like are 


produced by Hydro-Chemi 
performs all operation 


Formseal 


was undoubtedly responsible for 
some of the most spectacular devel- 


opments on display 


Polyvinyl! chloride 


Honors for the significant 
contributions to the further growth 
of PVC should probably be divided 
between the machinery manufac- 
turers who developed processes fot 
producing corrugated unplasticized, 
rigid PVC sheeting, and Farbwerke 
Hoechst, whose new raw material 
Hostalit Z, a blend of PVC and chlo- 
rinated polyethylene 
a wide range of applications which 
are in commercial production. 

Both Reifenhauser and L.MP 
(Colombo) Turin, Italy, have de- 
veloped special machinery to pro- 
duce the corrugated sheeting for the 
building field. (See photo, p. 176.) 
Four manufacturers in Germany 
have already been licensed by Co- 


most 


was shown in 


one pass. The unit 


from heating sheet to sealing package 


lombo and the process is also li- 
censed in other European countries. 
Roofing and other outdoor applica- 
tions made possible by this develop- 
ment will be fully described in a 
forthcoming issue. 

The high impact properties of 
Hoechst’s Hostalit Z have resulted 
in its use in sheet form, for vertical 
surfacing, such as closet doors. Un- 
like decorative melamine laminates, 
Hostalit Z is said to be easily ap- 
plied, even by the do-it-yourselfer, 
and thus would seem to be a strong 
contender for markets where diffi- 
culty of application have held back 
use of melamine laminates. Vaccum 
formed nameplates and automobile 
number plates were also exhibited. 
According to one company, this ma- 
terial may used in the 
Volkswagen for crash panels. 


soon be 


Venetian blinds made from inter- 


locking extruded (To page 172) 


ALKETT’S RVI vacuum forming machine eliminates closing 
frame used on conventional forming equipment by having sheet 
fed to rotating drum under tension. 








automatic 

self contained 
injection 
moulding 
machines 


extruders and 
complete 
extruding 
equipments 


Patented 

“NB - Kinematic” 
blowing machines 
for bottles, 

toys etc. 


NEGRI BOSSI « C. 


MILANO - VIA BAZZINI 24 - TEL. 230.512 - 292.897 CABLES NEGRIBOS MILANO 
ITALY 


a fortune in your hand 


Y 





Have you put FIBERITE to work yet? 


REINFORCED STRENGTH BRINGS NEW QUALITY TO MOLDED PRODUCTS 





Attractive and 
indestructible 
Heavy duty 


service 
High dielectric 


strength 


developed to fit 
today’s product requirements 


Fiberite reinforced phenolics, melamines and epoxies give you 
many advantages plus assurance that your molded items will 
perform under the most adverse conditions. Numerous formula- 
tions combining properties essential to specific needs are avail- 
able right now. New formulations are constantly being developed 
to meet unusual applications. Specify these highly versatile 
molding materials for your molded parts. 


Strong, abrasive 
resistant, non-static 


Does your existing product need more strength? Or is your 
problem connected with a new product? In any case study the 
many advantages of reinforced phenolics, melamines and epox- 
ies. Let us show you how Fiberite formulations are used for 
specific applications requiring dielectric strength, low power 
loss, impact strength, stability, resistance to high temperatures 
and many more exacting requirements for industrial and mili- 
tary applications. The records show that with Fiberite you can 
solve production problems and reduce costs. 

Contact your nearest Fiberite Engineering Office listed below 

Resilient, or write the factory. Tell us your problem, your plan, your 
duroble product. Put Fiberite to work for you! 


High impact 
strength 
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DETROIT OFFICE 


380 Hilton Rd., Lincoln 8-6 


CHICAGO OFFICE 

Railway Exchange Bldg., Mich 

gan Ave. at Jackson Blvd 

Harrison 7-1164 

WESTERN OFFICE 

Riverdale Plastics, 8510 Warner 

Drive, Culver City, Colif., Texos 
7733 


EASTERN OFFICE 
33 Oakland Ave., Bloomfield 
N. J., Pilgrim 8-1233 


NEW ENGLAND OFFICE 


Ramapoo Hill Road, Ridgefield 
Conn., Idlewood 8-3208 


CANADA 
The Bokelite Co., 40 St. Clair 
Ave., E., Toronto 7, Ontario 


Manufacturers of Plastic Molding Compounds 


Main Office: WINONA, MINNESOTA «+ Phone 2316 





plasticized PVC profiles have ‘gained 
wide acceptance in Europe. One com- 
pany produces completely assembled 
venetian blinds at a rate of from 6 
to 8 ft. per minute 

A. Hagedorn & Co., 


Germany, who 


Osnabriick, 
reportedly has a 
process for extruding unplasticized 
PVC sheet, exhibited vacuum formed 
containers for food which are said 
to meet German food laws and ars 
used for packaging margarine 

Wire for fences, covered with ex- 
truded PVC to provide protection in 
corrosive environments, were shown 
Werke Hiils, Marl, 


Germany. One large chemical com- 


by Chemische 
pany has sed this material in 
perimeter fences for its vast manu- 
facturing area, and has saved sub- 
stantial amounts by consequent re- 
duction in replacement costs 
The European preference for r« 

usable rather than disposable ma 
terials has also opened a large mar 
ket for laminate of PVC films 
reinforced with webs of rayon, ny- 
lon, or polyester fibers. This film is 
fabricated into tarpaulins for indus- 
trial, building, and agricultural uses, 
wh'ch 


PE film is used in the United States 


applications for disposable 


TEN-STATION 


ing machine 


more tha 
diameter 

hift, usir 
Unit is pr 
Werke Eact 


tutes complete forming unit 


, +” 


CUTFORM 302, mack 


r 
Lovema iS 


forming machine that forms 


trims, and ejects the finished 


pieces automatically 


vertical vacuu 


Vinyl sheeting laminated to ure- 
thane foam is widely used for auto- 
mobile interiors and J. H. Benecke, 
Hanover, Germany, has developed a 
wide range of mechanically perfo- 
rated, breatheable upholstery cover- 
ing. This company has also developed 
a process for full-color reproduction 
of photographs on PVC curtains 
which offers a variety of new design 
possibilities 

Another interesting application was 
a blow flameproof PVC 
gasoline container shown by Plastic- 
werke Pechthold, Mudau, Germany 


This canister is available in capaci- 


molded, 


ties ranging from 2.6 to 5.3 gal. and 
has a polypropylene closure 

A model home whch formed the 
booth of Dynamite AG, Troisdorf, 
Germany, demonstrated the wide 
range of decorative vinyl sheeting 
produced by this company, and also 
the effectiveness of high impact PVC 
in vertical applications, ranging from 
complete wall coverings to a variety 
of furniture applications. 

Vinyl-metal laminates, which en- 
joy such spectacular growth in the 
United States, still seem to be in 
their infancy in Germany, where 
luggage and similar applications are 


still largely produced from vinyl 
sheeting, laminated to wood, alumi- 


num, and other shells. 


Nylon 


European manufacturers, it seems, 
frequently prefer to use nylon ap- 
pliance housings, where U. S. manu- 
facturers would choose a less ex- 
pensive material. 

Several German manufacturers use 
nylon-6 (caprolactam) and nylon-11 
(Rilsan) for vacuum cleaner hous- 
ings. Battery cases, safety helmets, 
photographic flashlight 
and miners’ lamps were among prod- 
Farbenfabriken 
Bayer, Germany. Nylon has also re- 


equipment, 
ucts featured by 


placed metal for automotive fans in 
the Auto-Union cars, and it is used 
as an indicator light unit for the 
Dauphin automobile. Organico S.A., 
Paris, France, manufacturers of Ril- 
san, also featured electric fans, 
kitchen sink units, and blow molded 
bottles of various types at its booth 

Lay-flat Rilsan film is used for 
packaging of foodstuffs in Francs 
Ham, sausages, and other meats can 
reportedly be packed under vacuum 
and then sterilized in this package; 
also used for frankfurter skins 


Polycarbonates 

In Germany, as in the United States, 
polycarbonates are still among the 
Neverthe- 
less, Bayer displayed a number of 


more expensive plastics 


commercial applications where the 
good heat resistance, transparency, 
and weatherability of PC provide 
economies which offset the highe 
raw material cost. For example, in 
Germany and Holland, several au- 
thorities have installed formed poly- 
carbonate street light globes that are 
said to be more economical than 


glass. Also, injection molded covers 





Glass reinforcing material made on 


Paper machine! 


Riegel’s Glascel* is a 
thought-provoking new im- 
pregnating paper for plas- 
tic laminates. As a rein- 


me forcing material it gives 
,. MER». better uniformity and lower 
} cost than other non-woven 


GLASCEL" 


Paper...for fast starts on cold days 


Battery makers, dreaming 
of shipping wet batteries 
dry, needed a new kind of 
plate separator. Electric 
Auto-Lite Co. turned to 
paper... and to Riegel. 
After many trials, our re- 
searchers came up with a 
resin-impregnated paper 
endowed with just the right 
porosity, electrical and 
chemical properties. Auto- 
Lite converts it into dimen- 
sionally accurate, ribbed 
battery separators at low 


NO SHRINKING VIOLETS 


Rubber plates for high 
speed printing are cast in 
molds made by pressing 
plastic-impregnated paper 
against master engravings 
Shrinkage and warpage 
were serious problems 
Wood Flong Corporation 
leading matrix maker, 
asked Riegel to search for 
an answer. Result: A new 
paper product called 
“Thermomat®” , ex- 
tremely rigid, coated with 
special plastic, calendered 
to precise caliper. Handles 
fine color printing. 
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wee that — 
popularized 
color 
photography 


glass materials . . . and 
higher strength than ordi- 
nary saturating papers. 
Glass content is variable 
from 5% to 90% to give 
just the right strength for 
each job. Long rolls, many 
weights, widths to 65 in. 
*™ 


Glass slide mounts were a 
stumbling block in the early 

ays of color photos. They 
-cost more than the film! A 


’ oft . 
teading manufacturer asked 


Riggel: “Is there a paper 

_rigid and tough enough to 
do the job?” That was the 
birth of the present-day 
paper mount. Major break- 
through was its special 
heat-seal coating. Though 
very thin, it sticks quickly 
at low heat. 


me eee are ae oe ere ere eee ee er Te Se 


Release papers for 
pressure sensitive adhesives 


Casting papers 


for films, adhesives 
and polyurethane foam 


for phadiie temindting 


in this printing 





whee materials 
Heat-seal coated papers 
Laminations of 


extrusions 
on paper, film or board 


Riegel specializes in developing, manufacturing and 
converting technical papers that solve problems. More 
than 600 kinds have already been produced on our 14 
paper machines. We'll be glad to give you a run-down. 


Tell us your problem .., 


ADVISORY SERVICE 


Riegel Paper Corporation, Box 250, New York 16, N. Y. 


TECHNICAR PAPERS FOR INDUSTRY 
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of 


Luigi Bandera 


For the 
working 


plastic material 


‘pi ( 





The Ruiavitle Company swe 


for switchboards and control cabi- 
nets, weighing about 2 lb., permit 
inspection and at the same time pro- 
vide the necessary protection of sen- 
sitive parts. Bayer’s Makrolon poly- 
carbonate resin is being tested for 
printed circuits. 

Among lighting and optical uses 
for these resins are signal lights of 
all types; fluorescent tube sockets; 
reflectorized street signs (vacuum 


BATTENFELD automatic 
compression molding ma- 
chine eliminates the use of 
tie bars and mold area is 
open on three sides. All 
controls are conveniently 
mounted on the machine. 


formed); and camera and exposure 
meter housings. 

Other products already on the 
market include technical drawing 
equipment such as set squares and 
protractors, slide rules and stencils 
for architectural drawings; lids and 
covers of all types; baby bottles; 
mixer housings; and hair curlers. 

A new application for polycarbon- 
ates is as a technical photographic 
film with good dimensional stability. 
PC film can be oriented, vacuum 
formed, and metallized. According 
to some German manufacturers, it 
is going to compete with Mylar in 
many applications. 


Reinforced plastics 


In general, fibrous glass reinforced 
plastics materials shown in Diissel- 
dorf gave evidence of a well diversi- 
fied and highly competent industry. 
At the Bayer booth, a container with 
a capacity of 3960 gal. showed a 
beautiful finish. Reichhold Chemie, 
A.G., Hamburg, Germany, displayed 


MODERN PLASTICS 





NALZIN’ N, new co-stabilizer for automotive 
type vinyl sheeting and extrusions, checks 
sulfide staining. .. actually increases heat stability 


NALZIN N, new National Lead Company zinc or- 
ganic co-stabilizer, inhibits sulfide staining and 
boosts heat stability of automotive type vinyls. It 
is intended for use with INVIN* 91 or other barium- 
cadmium stabilizers. 
Vinyl stocks may be stabilized with NALZIN 
N _INVIN 91 stabilizer combinations to show no sul- 
fide staining when exposed to standard test solu- 
tions of ammonium polysulfide or hydrogen sulfide. 
Such vinyl stocks show outstanding crystal clarity 
in clears; excellent non-yellowing, heat and light 
stability in clear, colored and filled types. NALZIN 
N co-stabilizer actually boosts the heat stability of 
these vinyls. 
Ready-mixed Naizin N/Invin 91 stabilizers are available 


One such ready-for-use mixture is INVIN* 205 sta- 
bilizer a combination giving highest stabilizing 


action together with resistance to sulfide stain. An- 
other INVIN* 210 stabilizer provides a good balance 
of stability with highest sulfide stain resistance. 


National Lead research has developed additives 
and stabilizers meeting specialized problems in all 
vinyl stocks made today .. . examples are the de- 
velopment of finely powdered stabilizers that elimi- 
nate pinholes in thin-wall high temperature elec- 
trical insulation; stabilizers that impound color- 
changing ferrous impurities in asbestos-filled floor- 
ing; stabilizer systems to promote highest fidelity in 
stereo phonograph records. Each simplifies process- 
ing, or extends useful product life. 


Ask us for 4-page technical brochure on NALZIN 
N co-stabilizer, describing its properties and uses. 
Ask, too, for our comprehensive 12-page catalogue 


of vinyl stabilizers and gelling agents. 
*Trademark 


A Chemical Development eh | ° Z. ¢ 
pmen! UN ational Esead ompany 


111 Broadway, New York 6, N. Y. 
In Canada: CANADIAN TITANIUM PIGMENTS LIMITED, 1401 McGill College Avenue * Montreal 
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an unsinkable lifeboat about 24 ft 
long ani capable of supporting 48 
persons. (See “Survival gear,” MPI, 
Sept. 1959, p. 150.) Another large 
exhibit was a rectangular, domed 
roof light measuring about 20 by 
6 ft., and manufactured by Deutsche 
Tafelglas-AG., Fiirth, Germany 
Aachen-Gerresheimer Textilglas, 
GmbH, Diisseldorf, Germany, dis- 
played curved and angular rein- 
forced plastics profiles up to 12 in 
across manufactured by a continuous 
vertical drawing process at the rate 
of 20 to 30 yd. per hour. The tensile 
strength of the finished product is 
said to be 21,330 p.s.i. in the drawing 
direction; and 8530 p.s.i. cross-direc- 


tionally. In volume, the profiles are 


CORRUGATED rigid vinyl sheeting 
produced on L.M.P. (Colombo) ma- 
chine. Note angular design. A similar 
sheet, but with curved corrugations, 
is produced on Reifenhaeuser extruder 


free rege rrr 





in the price range of aluminum in 
Germany and are expected to be 
used for switchboards in the elec- 
trical industry, as window frames, 
panel frames, lighting fixtures, and 
boat building. 

A reinforced plastics chain pro- 
duced in such a way that each link 
is a complete unit with no joints 
and that the separate links are inter- 
locked in the conventional manner 
was also exhibited at the booth. 
These lightweight chains are able 
to support loads up to 1000 lb. and 
offer good resistance, 
particularly against sea water. 


corrosion 


RP window frames in all sizes and 
conventional designs with a poly- 
styrene foam core and with a high 


gloss surface in various colors were 
shown by Polymatic, Nuremberg, 
Germany. These frames provide a 
high degree of insulation and are 
said to prevent condensation. This 
construction reportedly makes it 
possible to use plastic window 
frames in sizes which can normally 
be obtained only with metal frames. 


Polyolefins 


High-density PE production facil- 
ities which BASF, Ludwigshafen, 
Germany, owns jointly with Shell 
International Chemical Co., London, 
England, will have an amnual capac- 
ity of 165 million lb. by the end of 
1960. This is expected to reach 265 
million Ib. annually by 1962. These 
figures represent the total antici- 
pated production for high-density 
PE in Germany, since ROW, the 
jointly-owned company, is the sole 
producer and is said to be protected 
by patents well into the 1960s. 

Molded PE products exhibited at 
the show did not differ markedly 
in range or design from those com- 
monly found in the United States. 


Foams 


An exceptionally broad range of 
both rigid and flexible PVC closed- 
cell foam produced by a high pres- 
sure mechanical mixing method was 
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GERMAN TEXTILE MILL 


(completely vertical) 


2KW Automatic 
Plastix 
Heat Sealer 


with highly developed sales organisation 
throughout Europe 


seeks contact with manufacturer of plastic 
and laminated fabrics. 


Currently interested in the sale of such fabrics 
in Germany and European markets on a 
distributor / concessionaire 


Most Convenient & Highly Efficient... . 
HIGH FREQUENCY WELDER 
This Heat Sealer is workable either automatically or basis. Alterna- 
tively would be prepared to produce these 
fabrics under licence. Principals only please 


write 


manually. In the former, a definite operational cycle 
is followed due to complete interlocking of the 
press, generator and indexer. In the latter, the cycle 
is broken down into its respective components 
Other Lines 
Preheaters & Instruments 
FUJI ELECTRONIC INDUSTRIAL CO., INC. 
46 Minami-cho, Itabashi-ku, Tokyo, Japan 
Cable Address: “ELCOFUJI TOKYO” 
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These are advantages DABCO can bring to your product ELASTOMERS AND COATINGS 


and your manufacturing procedures: When used as a catalyst in urethane elastomers and coat- 


e the convenience and low cost of one-shot polyether foam ings, DABCO drastically reduces cure time while improving 
production over-all physical properties. 
very high activity (production runs require less than 0.4 
parts DABCO per 100 parts polyol) 


less surfactant needed—an additional saving 


Complete technical information on DABCO and its uses 
will be sent promptly on request. 


*HOUDRY PROCESS CORPORATION TRADEMARK FOR TRIETHYLENEDIAMINE 
foams not subject to hydrolysis or oxidative degradation 


completely odorless foams with low compression sets, [ ) 
excellent load-bearing and other physical properties | } 

in rigid foams—low K factors and good retention of | 

chlorofluorohydrocarbon \ 


PROCESS CORPORATION 


HOUDRY means Progress... through Catalysis 1528 Walnut Street, Phila. 2, Pa. 
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shown by Lonza, Basle, Switzerland, 
and Weil, C€ 
terial producer, also showed open- 
celle |, flexible PVC produced by a 


low - pressure 


7ermany. Hiils, a raw ma- 


mechanical 
process. Flexible PVC 


an embossed, laminated vinyl sheet 


mixing 
foams with 


surface are widely used for gym- 
nastic equipment and tumbling mats. 
Other applications include shoulder 
pads for rainwear, where the closed- 
cell material is said to be particu- 
larly advantageous. Rigid PVC foam 
is used for flotation purposes and 
also in sandwich constructions to- 
gether with reinforced plastics 
sheets. It is used in lifeboats, and 
as insulation material in tank cars 
The European material had a partic- 
ularly good appearance, uniform cell 
structure—in very fine and coarse 
types—and was essentially odorless. 

Urethane foams in Germany are 
still largely of the polyester type, 
even for furniture applications. 
Polyether raw materials have re- 
cently been introduced by Bayer, 
but in a much more limited range 
than those available in the United 


States. There is every indication that 


tion of every type. BASF has done 
impressive market development 
work, and Deutsche Frigolit, Worms, 
Germany, showed a range of molded 
polystyrene foam items and indus- 
trial insulating installations, which 
indicates that many of the large vol- 
ume uses that are only now begin- 
ning in the United States have 
already been widely accepted in 
Europe. Frigolit included in its dis- 
play a material with a density of 
below 0.7 lb. per cu. foot 


Melamine 

New techniques involving decora- 
tive foils, including a wide range 
of attractive colors and designs, 
especially for deep draw items, dis- 
played by Ornapress A.G., Zurich, 
Switzerland, demonstrated that a 
virtually untapped market exists in 
addition to dinnerware. This com- 
pany has introduced foils into the 
novelty and premium fields, and 
into the appliance field, where deco- 
rated knobs and instrument dial 
plates produced by the molded foil 
technique have proved superior to 
rubbed-in paint processes. 


These compounds are stated by the 
supplier to combine certain good 
properties of phenolics with the 
broad range of coloring potentialities 
of melamine. 

Mikro-Technik, Miltenberg, Ger- 
many, has developed a process for 
regrinding and purifying polytetra- 
fluoroethylene waste so effectively 
that finished articles ma de from this 
all the properties pct ry of 
virgin PTFE. 

New types of alkali-resistant un- 
saturated polyester resins have been 
introduced by BASF. These resins 
are expected to find a large market 
in the container field. 

A termite-repellant additive said 
to be particularly effective for long 
periods in plasticized PVC has been 
introduced by Bayer. Present appli- 
cations include cable insulation, 
vehicle upholstery and cinema seat- 
ing. It is easily soluble and is added 
to the plasticizer in amounts from 
2.5 to 3.5%, based on the total PVC- 
plasticizer mixture. Subsequent 
processing is carried out in the usual 
manner.—End 


fibrous reinforcements will be used 
to support the foam core in sand- 
wich constructions 


General 


Phenolic 
Polystyrene foam is used widely 


in building, packaging, and insula- by 


molding 
modified with melamine were shown 


Resart-Ges., Mainz, 


* ao * 
A report on the three conferences 
held in conjunction with the Dues- 
seldorf Show is scheduled for pub- 
lication in our January 1960 issue. 


compounds 


Germany 





The key to your plant needs! 


Blow Molder! 
(KTS) Injection Molder! 


Extruder ! 


Semi Automatic 
Blow Molder 


Main Products 
'y*Semi Automatic Blow Molder 
} ‘Injection Molder 

*Uoward Inflation Tubular 

Film Making Unit 

*Extruders- 42, 50 & 75mm 

*Extrusion Dies 

*Plastic Granulators 

“Belt & Tube Take-up 
Attachments 

*Electric Wire Coating 
Attachments 


KATO SEISAKUSHO CO., LTD. 


70, 4-chome, Higashi Magome-machi, Ohta-ku, 


Tokyo, Japan 


SPECIALIZED 
MANUFACTURERS 


DEVELOPMENT AND 
CONSTRUCTION OF PROTOTYPES 


@ Trials and testing (secrecy guaranteed) 
®@ Laboratory fitting and installation 
®@ Equipping of travelling laboratories 
DEVELOPMENT OF 
TECHNICAL PROCESSES 


® Specialized commercial laboratory 
apparatus, singly and in moderate 
quantities. 


®@ Semi-industrial apparatus and mo- 
chines 


] MIXING-CALENDERING, PLASTICS AND anneal 
LAMINATING 


2 APPARATUS FOR 
CYCLED AGEING 


3 COMPOSITE EQUIPMENT: 
MIXING-CALENDERING, 
AGEING AND PRE-HEATING 
EQUIPMENT, COMPRESSION 
MOULDING AND INJECTION 
MOULDING / EXTRUSION 
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S.P.E. conference 
(From pp. 124, 129) 


moforming Molds for Linear Poly- 
ethylenes.” R. Doyle and D. E. 
Allison, Phillips Chemical Co. 
“Summary of Thermoforming 
Robert E. 


Comet Industries. 


Techniques,” Kostur, 
“Requirements, Properties, and 
Testing of Extruded High Impact 
Polystyrene Sheets.” R. George 
Hochschild, Koppers Co., Inc. 


Session 19: Foams. Moderator: 
Charles B. Sias, Pittsburgh Plate 
Glass Co. 

“Controlled Density Polysty- 
rene Foam Extrusion.” Fred H. 
Collins, Dow Chemicai Co. 

“The Use of Extenders in Flex- 
ible Urethane Foams.” T. E. Fer- 
rigno, Minerals 
Corp. of America. 

“Recent Developments in Rigid 
Polyurethane Foams.” Louis R. 
LeBras, Pittsburgh Plate Glass. 


and Chemicals 


Friday morning, Jan. 15 

Session 20: New materials, Part 
II. Moderator: Dr. Robert L. Pat- 
rick, Continental Can Co. Ince. 

“Organo Phosphorous Epoxide 
Copolymers.” L. M. Kindley, Mel- 
par Inc. 

“Zerlon 150-A Product of Co- 
polymer Chemistry.” A. L. Bird 
and T. C. Broadwell, Dow Chemi- 
cal Co. 

“The Impact of Pro-fax on the 
Injection Molding Market.” R. D. 
Ullrich, Hercules Powder Co. 

“Polypropylene Industrial Fi- 
bers.” G. L. McIntyre and W. J. 
Craven, Enjay Laboratories. 


Session 21: Industrial design 
and coloring. Moderator: Joseph 
Palma, Jr., Palma-Knapp Asso- 
cites. 

“Structural Design with Plas- 
tics.” E. Baer, J. R. Knox, T. J. 
Linton, and R. E. Maier, E. I. du 
Pont de Nemours & Co. 

“An Aesthetic Approach to 
Thermoplastics in Architecture, 
Art, and Interior Decoration.” A. 
G. Winfield, DeBell & Richard- 
son. 

“Coloring Linear Polyethyl- 
ene.” P. E. Campbell, R. J. Mar- 
tinovich, and T. V. Gay, Phillips 
Chemical Co. 

“Safety of Colored 


Plastic 
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Food.” G. W. 


Engle, Monsanto Chemical Co. 


Packaging for 


Session 22: Radiation and Mis- 
siles. Moderator: Robert F. Oui- 
mette, Minneapolis-Honeywell 
Regulator Co. 

“Neutron Shielding with Linear 
Polyethylene.” D. E. Setter, Phil- 
lips Chemical Co. 

“Plastics for Atom Smashers.” 
James O. Turner, Lawrence Ra- 
diation Lab, U. of Calif. 

“Technical Capabilities and De- 
velopment in Engineered Missile 
Hardware.” J. J. Mobilia, Ray- 
theon Mfg. Co. 


Session 23: Rheology. Moder- 
ator: Dr. James F. Carley, Dept. 
of Chemical Uni- 
versity of Arizona. 

“Effect of Hydrostatic Pressure 
on Polyethylene Melt Rheology.” 
R. F. Westover, Bell Telephone 


Laboratories. 


Engineering, 


“Stress Relaxation and Creep 
Measurements on Some Thermo- 
plastic Materials.” R. L. Bergen 
Jr. and W. E. Wolstenholme, 
Naugatuck Chemical Co. 

“Cause of Melt Fracture and Its 
Relation to Extrusion Behavior.” 
R. M. Schulken Jr. and R. E. Boy 
Jr., Tennessee Eastman Co 

“Melt Flow Properties of Lin- 
ear Polyethylenes.” A. P. Metz- 
ger and C. W. Hamilton, Battelle 
Memorial Institute. 

Standby Papers: 

“Developments in Finishing 
Molded Plastics by the Roll Leaf 
Stamping Method.” Martin A. Ol- 
sen, Olsenmark Corp. 

“Isophthalic Polyester Resins— 
Results of Extensive Field Test- 
ing in Specific Applications.” 
Robert E. Park, Pittsburgh Plate 
Glass Co. 

“Reinforcing Fillers.” T. H. 
Ferrigno, Minerals & Chemicals 
Corp. of America. 

“Fluidized Bed Coating with 
Vinyls.” R. J. Borsh, Union Car- 
bide Plastics Co. 


Society of Plastics Engineers Commit- 
tee members responsible for the 16th 
ANTEC include A. Bissell, national 
SPE ex. secy.; G. M. Baccash, vice chair- 
man arrangements; K. A. Kaufmann, 
speakers; ranklin L. Fine general 
chairman; C. M. Waugh, vice chairman 
srogram; R. E. Daniels Jr., treasurer; 
enjamin F. Brown, catering; James 
Steiner, visual aids; H. A. Doolittle, fi- 
nance; M. A. Self, publicity; W. N. Wood- 
ruff, house arrangements; W. F. Brown 
ticket sales; Harold A. Holz, reception 
Sgt.-at-arms; L. A. Bernhard, mgr 
national SPE administrative department; 
K. A. Rouzer, secy.; E. Wilson, printing; 
and R. Reynolds, ladies program.—End 
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Superior adhesion of vinyl 
plastisol or sheet to synthetic 
fabric is possible by the utiliza- 
tion of Dianisidine Diisocyanate 
in a normal two-step coating 
system. The fabric may be pre- 
treated several months ahead of 
time and then plastisol or sheet 
may be applied by conventional 
methods. The adhesion thus de- 
veloped normally results in 
rupture of a cohesive nature on 
testing. For further information 
please fill out the coupon below 
and send to The Carwin Com- 
pany, North Haven, Conn. 
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Reinforced plastics conference 


Program of 15th annual session, to be held Feb. 2-4, 1960, 


at the Edgewater Beach Hotel, Chicago, Ill. 


Fe ecistration for the 15th An- 


nual Conference of the Reinforced 
Plastics Div. of The Society of the 
Plastics Industry Inc., will begin 
at 1:00 p.m. on Monday, Feb. 1, 
1960. The 


program is as follows 


tentative conference 


Tuesday, February 2 


9:30 A.M. to 12:00 Noon—Concur- 
rent sessions on Aircraft and Mis- 
siles; Consumer Products; and 


Design, Part I 


Session |—Aircraft and 
Missiles 
Presiding: Samuel S 
Zenith Plastics Co 
Vice Chairman: T. B. Blevins, 
Dept. of the Army, Office of the 
Chief of Ordnance 

“Design, Fabrication, and Erec- 
tion of the 140-ft. Diameter Pape 
Honeycomb Core Sandwich R:- 
George C. Fretz, Good- 
year Aircraft Corp. 

“Why Reinforced Plast 
for Redstone Missiles,” 
Missile Div., 


Oleesky ; 


dome ~ 


Haugan, Chrysle1 
Corp 

“High 
Current Capabilities and Future 
Prospects Harry Raech ZJr., 
NORAIR, a Div. of 
Corp. 

Technical Capabilities and De- 


iv mperatu e Plastics 


Northrop 


velopment in Engineered Missile 
Hardware,’ John J. Mobilia Jr. 
and D. V. Rosato, Raytheon Mfg. 
Co. 

‘High Temperature Plastic Ma- 
terials for Missiles,’ Ray Cutler 
and C. S. Brown, H. I. Thompson 
Fiber Glass Co. 

Authors’ Panel Discussion 

Control of Variables in Heat 
tesistant Glass Reinforced Plas- 
tics,’ Ralph H. Sonneborn, Allan 
B. Isham, and Frank W. Dennen, 
Owens-Corning Fiberglas Corp. 

“New Concepts in the Manufac- 
ture of Fiber Glass Ducts (and 
Potentials for Filament Winding 
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Applications)” N. K. 


Rezolin Ine. 


Hankins, 


“Effects of Transient Heating on 
Structural Plastic Materials,” Rex 
W. Farmer, Wright Air Develop- 
ment Center. 


Session 11—Consumer Product 
Donald G. 
American Cyanamid Co 
Vice Chairman: Kenneth L. Dit- 
zel, Lucidol Div., Wallace & Tier- 


nan Inc. 


Presiding: Estey, 


“Development of a Glass Fiber 
Reinforced Firearm Barrel,” Jo- 
seph W. Silva, Olin Mathieson 
Chemical Corp., Winchester- 
Western Div. 

“Low Pressure Decorative Lam- 
inate (Continuous Contact Pres- 
sure Decorative Laminate)” M 
Elber Latham, Swedlow Inc. 

“Two Unique Plastic Helmets,” 
A. L. Alesi and M. I. Landsberg, 
United States Dept. of the Army, 
Quartermaster Corps, Chemicals 
& Plastics Division, Natick, Mass. 

“Properties of Commercial 
Panels (Part II)” 
Ralph H. Sonneborn and Andrew 
L. Bastone, Owens-Corning Fi- 
berglas Corp 

Authors’ Panel Discussion. 


Translucent 


Session I11—Design, Part I 
L. Lubin, 


Engineering 


Presiding: George 


Grumman Aircraft 
Corp. 

Vice Chairman: Elliott N. Dor- 
man, Ciba Products Corp. 

“The Use of Reinforced Plastics 
in Submarine Superstructures 
and Fairwaters,” Donald O. Buer, 
Mare Island Naval Shipyard, 
Vallejo, Calif. 

“A Study of the Structural 
Properties of Reinforced Plastics 
as Applied to Underwater Weap- 
ons,’ Harlan J. Murray and D 
S. Naval Ordnance 
Test Station, Pasadena 
Calif. 


“Design Data for Circular Re- 


Veronda, U. 


Annex, 


inforced Plastic Plates,” Rolf L. 
Thorkildsen, Materials and Proc- 
esses Laboratory, General Elec- 
tric Co. 

“Design of Reinforced Piastics 
Fischer, 


Engineering 


Lawrence 
Aircraft 


Structures,” 
Grumman 
Corp. 

“Design of Filament Wound 
Structures,” William R. McCarthy, 
Brunswick-Balke-CollenderCom- 
pany. 

Authors’ Panel Discussion 


12:30 to 2:00 P.M.—Luncheon. 
Welcoming Address: George A. 
Stein, A. O. Smith Corp 


2:00 to 5:00 P.M.—Concurrent 
High Temperature 
and Environment—Part I; Plas- 
tics for Tooling; and Design, 


Part II. 


sessions on 


Session I—High Temperature 
and Environment, Part I 
Presiding: George L. Rudkin Jr., 
At'as Powder Co 
Vice Chairman: J. N 
Monsanto Chemical Co 
“Performance Characteristics of 
Unsaturated Polyesters of Hy- 
dre genated Bisphenol a” 
Cass and E. T. Reaville, Mon- 
santo Chemical Co 
i Comparative Study of Cor- 


Butler, 


rosion Resistance of a Bisphenol 
Resin, an Isophthalic Resin, and a 
General-Purpose Polyester Res- 
in,” S. S. Feuer and A. F. Torres, 
Atlas Powder Co. 

“Deterioration of Epoxy Lam- 
inates Under Extreme Aging Con- 
ditions,’ N. C. W. Judd, T. Lloyd, 
P. McMullen, and E. W. Russell, 
Chemistry 
Royal 
England. 


Department of the 
Aircraft Establishment, 

“Glass Reinforced Plastic Lam- 
inates in Contact with Fuels or 
Sea Water,” J. B. Alfers and W. R. 
Graner, Bureau of Ships, Dept 
of the Navy. 


“Adhesion and Surface Prepa- 
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EPOXY CURING AGENT 


for encapsulating 
electrical components 


gives LONG POT LIFE 


@ minimum vapor hazard 
and skin staining 


@ high strength 
@ high heat distortion point 
@ low cost ®@ high moisture resistance 


Write for information 


Naugatuck Chemical 
Division of United States Rubber Company US 


1215R Elm Street, Naugatuck, Connecticut 





Rudder Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaumed Rubber - Latices 
CANADA: Naugatuck Chemicals Division. Domimon Rubber Co.. Ltd.. Elmira, Ontarie - CABLE: Rubexpert, 4. Y 





PERFORATIONS 


.... 10 SUIT YOUR NEEDS 
For ornamentation and technical purposes 


Complete range of patterns . . . 
hole-sizes from invisible to 3/16” diameter. 


yls, acetate, polyethylene, cellophane, mylar, plasiic- 
oated fabrics, paper, rubber, etc., in sheet or rolls. 
Send us a sample of your material, stating width and 
quantity, for a quotation and a free catalog. 

Cable . . . Leedalprod 


351 West 35th St., New York 1, N. Y. LOngacre 3-5278 
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The Largest Machine on the 
West Coast for Custom Molding! 


When aaRBee Plastics Co. of Inglewood, Calif. de- 
cided to put a big machine in their new plant they 
chose Natco. Here’s why: 


parts with a capacity up to 80 ounces in polystyrene. 
The long stroke hydraulic mold clamp permits pro- 
duction of extremely deep parts. Natco has greater 
shot capacity for those “big” jobs. Natco’s high plas- 


ticizing rate guarantees extremely fast cycles! 


Natco has Better Control. Precision “built-in” con- 





trols over speeds, pressures and temperatures make 
the toughest molding jobs “easy” with a Natco 


Natco is Dependable. Natco’s patented shockless hy- 


draulic system eliminates costly breakdowns 





guarantees a high production rate with a minimum 
of scrap. Natcos are designed for around-the-clock 
schedules 


Yes, Natco is the best buy! It’s dependable, fast, 
versatile . . a proven design for high speed mold- 
ing of quality parts! Investigate what Natcos will do 
for you. Sizes from 12 to 80 ounces. For complete 


specifications write for Bulletin 2001 


PLASTICS MACHINERY DIVISION 
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ration,” John E. Rutzler Jr., Case 
Institute of Technology. 
Authors’ Panel Discussion. 


Session |i—Plastics for 
Tooling 

Presiding: Elliott 
Ciba Products Corp. 
Vice Chairman: 
Chrysler Corp. 

“Plastics Materials Most Suit- 
able for Tooling and Organizing to 
Use Them—Successfully,” N. K. 
Hankins, Rezolin Inc. 

“Foundry Applications,” Thomas 
S. Johnston, Weil-McLain Co. 

“Epoxy Plastics for Tooling 
Investigations,” Prof. O. D. Las- 
coe, Purdue University, Dept. of 
Industrial Engineering. 

“A User Looks at Plastic Tool- 
ing,” Lee L. Linzell, Chrysler 
Corp., Stamping Division. 

“A Rebuttal: A Vendor Looks 
at Plastics Tooling,” William R. 
Weaver, Modern Pattern & Plas- 
tics Inc. 

Authors’ Panel Discussion. 

“Plastic Planking for Master 
Models,” H. L. Thomas, J. L. Han- 
son, and H. E. Renaud, Ren Plas- 
tics Inc., and J. W. Guyer, Conap 
Inc. 

“Low Density Plastic Pattern 
Boards,” B. J. Bryan, Furane 
Plastics Inc. 

“Reinforcing Material for Plas- 
tics,” Lewis F. Bogart, Detroit 
Representative, The Marblette 
Corp. 


N. Dorman, 


Fred Lyijynen, 


Session !11—Design, Part I! 
Presiding: Dr. Harry R. Nara, 
Case Institute of Technology. 
Vice Chairman: T. J. Jordan, 
General Electric Co. 

“The Foam Weldment of Ra- 
dome Panels,’ M. M. Hannoosh 
and S. C. Nilo, Massachusetts In- 
stitute of Technology, 
Laboratory. 


Lincoln 
“Mechanical Design of 68-ft. 
Diameter Rigid Foam Radome,” 
L. P. Farnsworth and T. F. King, 
Massachusetts Institute of Tech- 
nology, Lincoln Laboratory. 

“Development of Reinforced 
Plastics to Withstand Extreme 
Rough-Handling Tests,” Thomas 
Harris and Robert Gelin, Struc- 
tural Fibers Inc., and E. G. Bo- 
balek, Case Institute of Tech- 
nology. 

“The Effect of Combining Re- 
inforcement on Laminate Strength 
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in Boats,” L. D. Moore and Peter 
P. Lahde, Ferro Corp., Fiber 
Glass Div. 

“Abrasion and Wear Resistance 
Characteristics of Reinforced 
Polyester Surfaces,’ C. B. Sias, 
Pittsburgh Plate Glass Co. 

Authors’ Panel Discussion. 


Wednesday, February 3 
9:00 A. M. to 12:00 Noon—Con- 


current sessions on Processing; 
Transportation—Land, Air, Sea, 
and Space; and Research. 


Session I—Processing 
Presiding: A. W. Levenhagen, 
Molded Fiber Glass Tray Co. 
Vice Chairman: Arthur J. Wilt- 
shire, Apex Reinforced Plastics 
Division of the White Sewing Ma- 
chine Co. 

“Preimpregnated Fabric as a 
Raw Material for Reinforced 
Plastics,’ Henry M. Toellner, 
Fabricon Products, a Div. of 
Eagle-Picher Co. 

“Infra-red (Radiant) Heat for 
Processing Plastics,’ Paul H. 
Krupp, The Pressed 
Steel Corp. 

“The Effect of Molding Condi- 
tions on the Color of Reinforced 
Plastics Moldings,” T. H. Beals, 
Pittsburgh Plate Glass Co. 

“Centrifugal Molding,” Arthur 
J. Wiltshire, Apex Reinforced 
Plastics Div., White Sewing Ma- 
chine Co. 

“In-Plant Resin Testing,” Ar- 
thur Weber, Interchemical Corp., 
and Bruce Martin, Molded Fiber 
Glass Tray Co 

Authors’ Panel Discussion: 


Fostoria 


Session !!—Transportation: 

Land, Air, Sea, and Space 

Presiding: John F. Reeves, Lite- 

wate Engineering 

Vice Chairman: Harriet E. Ray- 

mond, Celanese Corp. of America 
“A Role for Reinforced Plas- 


tics in the Cryogenic Transporta- 
tion Field,” Kenneth C. Sanders, 
The Heil Co. 

“Reinforced Plastics Trailers,” 
W. S. Eubanks, Eubanks Indus- 
tries Inc. 

“Why Reinforced Plastics for 


Transportation Vehicles,” R. C 
Kennedy, GMC Truck and Coach 
Div., General Motors Corp. 
“Plastic Sandwich Panels in the 
Transportation Field,” Phillip H. 


Stiles, Perfection Industries, Div. 
of Hupp Corp. 

“Reinforced Plastic Motor Truck 
Cabs,” Robert L. Wiese, Molded 
Fiber Glass Body Co. 

“Reinforced Plastic Lifeboats,” 
John A. MaclInnes, Maritime 
Adm., U.S. Dept. of Commerce. 

Authors’ Panel Discussion: 


Session 111—Research 
Presiding: Frederick J. McGarry, 
Massachusetts Institute of Tech. 
Vice Chairman: Harry R. Nara, 
Case Institute of Technology 

“Ultraviolet Degradation of 
Polyester Resins and the Use of 
Protective Ultraviolet Absorbers,” 
R. C. Hirt, R. G. Schmitt, and 
N. D. Searle, American Cyanamid. 

“Long Term Durability of 
Acrylic Modified Polyester Resins 
vs. 100% Acrylic Resins in Glass 
Reinforced Constructions,” Arthur 
L. Smith and John R. Lowry, 
Rohm & Haas Co. 

“Study of Interface Relation- 
ships in Glass Reinforced Plas- 
tics Systems by Sorption Meth- 
ods,” Kurt Gutfreund and H. S. 
Weber, Armour Research Foun- 
dation, and Callaway Brown, 
Whirlpool Corp. 

“The Role of Silane Coupling 
Agents in Glass Reinforced Plas- 
tics,’ B. M. Vanderbilt and J. P. 
Simko Jr., Esso Research and En- 
gineering Co. 

“Use of the Differential Expan- 
sion Technique for the Study of 
Internal Strain in Reinforced 
Plastics Structures,” J. G. Mohr, 
Johns-Manville Fiber Glass Inc. 

“The Use of Fluorescent 
Tracers to Show the Internal 
Cracks in Reinforced Laminates 
That Are Inherent in Their Con- 
struction,” John O. Outwater, The 
University of Vermont. 

Authors’ Panel Discussion. 


12:30 to 2:00 P.M.—Luncheon. 
Presiding: Clare E. _ Bacon, 
Owens-Corning Fiberglas Corp 
Principal Topic: “The Reinforced 
Plastic Cultural Pavilion for the 
American National Exhibition in 
Moscow,” George Nelson, George 
Nelson & Co. Inc.; A. G. H. Dietz, 
M.1.T.; and James S. Lunn, Lunn 
Laminates Inc. 


7:00 P. M.—Annual Banquet. 


Toastmaster: A. W. Levenhagen, 
Molded Fiber Glass Tray Co. and 
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Compounds for Extrusion 
and Molding 


VINYL AND 
POLYETHYLENE 
. 
VIRGIN AND 
REPROCESSED 





an Ed Be PLL BL 


Alpha Chemical and SERVICES: 
Plactice Cow. COMPOUNDING 


COLORING 
11 JABEZ STREET, STRAINING 
NEWARK 5,N. J. PELLETIZING 


TEL. MARKET 4-4444 


{ Custom Blended... 














NEW! 
Vertical Injection 


Molding Machine Sak 
Compact - Swift - Safe p t 


i 


“Mercury by ProcressIve 


CHANGE MOLD AND CYLINDER IN MINUTES! 


New way to profitable insertion contact and plug molding. Avail 
able in 1 oz. and 2 oz. copacities per plastic shot with exclusive 
sliding table giving operator more freedom of movement in posi 
tioning inserts. Full push button control. No levers. Less operator 
fatigue, more production 

Table moves swiftly in and out between platens. Production, 600 
cycles per hour. Highest mold accuracy. Occupies absolute minimum 
of floor space. No operator risks 

Mold sets for these units cost approximately half conventional sets. 

Profitable on long or short runs 


> Complete details and brochure on request 
P ROGRESSIVE TOOL & DIE CO. 
—Z— ~*~ 530-17 Boston Turnpike 
963-9 a —> Shrewsbury, Massachusetts 
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PRESSURE TRANSDUCER 
FOR 
PRECISION 
EXTRUSION 
PROCESSING 


Dynisco’s new pressure transducer (Model 
PT58), developed at the request of a large manu- 
facturer, is specifically designed for use in accu- 
rately sensing pressure fluctuations in the melt 
in thermoplastic extruders. Controlled pressure 
insures uniformity and enhances the quality of 
the extruded product. 


Actual field applications have substantiated our 
claims. Model PTS58 eliminates the inaccuracies 
and inconveniences of present pressure sensing 
methods. Model PT58 gives you 


@ FAST AND ACCURATE 
PRESSURE RESPONSE 


@ HIGH RESOLUTION 


@ WIDE TEMPERATURE RANGE 
Melt temperatures up to 750° F 


@ FULL PRESSURE RANGE 
0-1000 to 0-10,000 psi 


@ STURDY CONSTRUCTION 


@ ELECTRICAL OUTPUT FOR RECORDING, 
REMOTE INDICATION, AND CONTROL 


The transducer contains an external jacket for 
circulation of coolant. It is available in two 
stem lengths and mounts ina standard 12-20 NF 
threaded fitting — widely used in the extrusion 
industry for melt thermocouples and pressure 
gauges. 


Complete details available, request Bulletin No. 258 


DYNAMIC INSTRUMENT CoO., INC. 


42 CARLETON STREET CAMBRIOGE 42. MASS. 
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Greater production, higher 
quality mouldings and longer 
maintenance-free runs 
are the inherited 
characteristics of 
Windsor machines 

which are recognised 
as 6 Ulfimate 

, design and 


efficiency 


The Windsor sange includes Injection Mould. 
ing Machines in capacities of from 1 to 210 
»z. and Extrusion Machines with outputs up 
to 450 Ib. per hour . 


AP16 PREPLASTICISER 
INJECTION MOULDING MACHINE 


Tee machine is completely automatic in 


TORONTO CANADA 


Head Office: LEATHERHEAD ROAD, CHESSINGTON, SURREY, ENGLAND London Office: 76 JERMYN ST., ST. JAMESS, 


MODERN PLASTICS 





General Chairman of the S.P.I. 
Reinforced Plastics Div. 
Executive Committee Awards. 


Thursday, February 4 


9:00 A.M. to 12:00 Noon—Con- 
current sessions on Mechanical 
Behavior; Consumer Products, 
Part II; and Materials. 


Session I—Mechanical 
Behavior 

Presiding: L. S. Lazar, General 
Electric Co. 

Vice Chairman: George L. Lubin, 
The Grumman Aircraft Engineer- 
ing Corp. 

“Design of Mechanical Joints 
for Reinforced Plastics Struc- 
tures,’ Eric L. Strauss, The Mar- 
tin Co. 

“Modulus—Deflection Relation- 
ship for Glass Reinforced Lami- 
nates,’ R. Hunter Calderwood, 
Westinghouse Electric Corp. 

“Stress Response of Glass-Filled 
Resins Above Their Glass Tran- 
sition Temperatures,” D. L. Hol- 
linger and C. D. Doyle, General 
Electric Co. 

“On Relating Ultrasonic Scan- 
ning Information to Size, Shape, 
and Type of Flaws in Laminated 
Plastics Structures,” T. J. Griffen, 
G. S. Binns Jr., C. D. Doyle, and 
V. C. Petrillo, General Electric 
Co. 

“Design of Reinforced Plas- 
tic Compositions for Impact 
Strength,” Edward G. Bobalek 
and Robert M. Evans, Case Insti- 
tute of Technology. 

Authors’ Panel Discussion. 


Session 11—-Consumer 
Products, Part I 

Presiding: Harry R. Cote, Allied 
Chemical Corp. 

Vice Chairman: Alvaro Salgado, 
Reichhold Chemicals Inc. 

“Surface Quality of Fiberglass 
Reinforced Polyester Moldings,” 
W. J. Diamond, The Brunswick- 
Balke-Collender Co 

“Plastic Armored Joints on Con- 
crete Pipe, City of Los Angeles— 
Hyperion Outfall Project,” Lloyd 
J. Oye, Rezolin Inc. 

“An Investigation of Some Var- 
iables Encountered in the Poly- 
ester Hand Lay-Up Field,” E. S. 
Mylis, Plastics and Coal Chemi- 
cals Div., Allied Chemical Corp. 

“Evaluation and Development 
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Press Photo Courtesy 
Baldwin-Lima-Hamilton Corp. 


TTR RELEASE after curing, 


vulcanizing, 
polymerizing, 
casting, 
calendering 


@ Patapar® Releasing Parchments stay strong during your heating 
cycle... let go when you want quick, clean separation. Patapar resists 


penetration and keeps its release characteristics indefinitely. 


**Patapartness” is proving invaluable to makers of pressure-sensitive 
adhesives, synthetic rubber, polyurethane foams, polyesters, vinyl, 
organosols, phenolics, acrylics, and plastisols. See for yourself. Send 


for free samples of Patapar Releasing Parchments 


Patapar. RELEASING PARCHMENT 


PATERSON PARCHMENT PAPER COMPANY, Bristol, Pennsylvania 
Sales Offices: New York « Chicago 


West Coast Plant: Sunnyvale, California 





0 eels eg/§ Faster for Less... 


For further details of Liberty’s 
complete range of economical, 
easy-to-operate processing equip- 
ment—including polishing units, 
embossers, one and two-color 
presses and inspection units— 
write for Liberty’s free catalog! 





with the LIBERTY 


COMPENSATOR 


Read How—and Why 
the Compensator Cuts 
Delay at Take-Off! 


Turret rewind facilitates rapid 
roll changes. 


70 feet of material with which 
to work. 


Turret can be used on back of 
any web-processing machine. 


Precision guides insure straight 
rewinds. 


Smooth-running assembly elim- 
inates wrinkles. 


LIBERTY 
MACHINE CO. INC. 


275 FOURTH AVENUE, PATERSON 4, N. J 








CUSTOM 
TAKE-OFF 
for 
CUSTOM 
EXTRUDERS 


PLASTIMASTER . .. de- 
veloped in an extrusion 
plant to meet the custom 


extruder’s specific needs! 


Four driven rollers apply maximum draught .. . 


minimum pressure 


Specially shaped rollers available 


Handles any shape, with least possible distortion | Write for 


One-point roller adjustment 


0” to 5” capacity 


11.75 to 238 ft/min., roller surface 


e Fingertip speed control 


PLASTIMASTER 
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illustrated 
brochure giving 
complete 
description and 
specifications. 


H & T MACHINE WORKS, INC. 
11365 Humble Road, Houston 16, Texas 





of Glass Reinforced Plastic Pipe 
for the Petroleum Industry,” 
R. M. Levy and B. M. Vanderbilt, 
Esso Research & Engineering Co. 
“Reinforced Plastics in the 
Chemical Industry,’ James J. 
Fischer, American Cyanamid Co. 
Authors’ Panel Discussion. 


Session |i—Materials 


Presiding: T. J. Jordon, G-E. 
Vice Chairman: L. Stievater Jr., 
McKesson & Robbins Inc. 

“Thermal Aging of Fused Silica 
Yarn,” H. T. Plant and R. T. 
Girard, General Electric Co. 

“Preparation and Properties of 
Reinforced Laminates Made at 
Contact Pressures from 100% Sil- 
icone Resins,” D. T. Retford, M. E. 
Nelson, and K. R. Hoffman, Dow 
Corning Corp. 

“X-Crepe Paper as Reinforcing 
Material,” V. E. Calvin, Cincin- 
nati Industries Inc. 

“Polyester Polymerization with 
Mixed Catalysts Systems,” James 
B. Harrison, Orville L. Mageli, 
and Suzanne D. Stengel, Lucidol 
Div., Wallace & Tiernan Inc. 

Authors’ Panel Discussion. 


12:30 to 2:00 P.M.—Luncheon 
Presiding: A. W. Levenhagen, 
Molded Fiber Glass Tray Co. 


2:30 to 5:30 P.M.—Concurrent 
sessions on Electrical; Spray-Up; 
and High Temperature and En- 
vironment, Part II. 


Session I—tElectrical 


Presiding: D. V. Rosato, Ray- 
theon Manufacturing Co. 

Vice Chairman: Roger B. White, 
The Glastic Corp. 

“New Copper Clad Reinforced 
Laminates for Electrical Use,” 
Francis H. Bratton and Fred U. 
Zolg, The Cincinnati Milling Ma- 
chine Co. 

“Dielectric Properties of Rein- 
forced Plastic Honeycomb,” G. P. 
Wetterborg and Moe Kazimi, 
Hexcel Products Inc. 

“Technical Capabilities and De- 
velopment in Electrical Engi- 
neered Missile Units,” Ralph C. 
Pratt and Gim P. Fong, Raytheon 
Co., Plastic Plant, Research Div. 

“Temperature Cycling of Lami- 
nates Applicable to High Tem- 
perature Aircraft Radomes,” B. G. 
Kimmel, J. S. Schiavo and G. D. 
Robertson, Hughes Aircraft Co. 
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Stands out 
as a 


reliable 
manufacturing 


source for 
expandable 
polystyrene 

beads... 


NITED’s 


UNI-CREST 


EXPANDED poLySTYRENS 
Regular or self-extinguishing 
type beads available for prompt 
shipment. Write for free sample. 

Uni-Crest Division 


UNITED CORK COMPANIES 
28 Central Avenue, Kearny, New Jersey 
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“The New Look in Glass-Poly- 
ester Premixes,” Roger S. Jack- 
son, The Glastic Corp. 

Authors’ Panel Discussion. 


Session 11—Spray-Up 
Presiding: Robert J. Brinkema, 
Firmaline Products Inc. 

Vice Chairman: T. B. Blevins, 
Department of the Army, Office 
of the Chief of Ordnance, Wash- 
ington, D.C. 

“An Air Force Approach to 
Rigid Reinforced Plastics Shel- 
ters,’ Anthony F. Gurdo, Joseph 
M. Schramp, George J. Stabler, 
and John E. McCormick, Rome 
Air Development Center, Griffiss 
Air Force Base, N. Y. 

“Spray Molding of Reinforced 
Plastics,” Marvin E. Carr, Fiber- 
lay, Inc. 

“Rand Fiber Resin Depositor,”’ 
Nicholas Binder and D. Eldred, 
Rand Development Corp. 

“Large Epoxy Reinforced Plas- 
tic Structures,’ A. G. Butler and 
A. W. Hawkins, Union Carbide 
Plastics Co., Div. of Union Car- 
bide Corp. 

“Field Contracting Uses of 
Sprayed Fiberglass and What the 
Future Holds for It,’ David H. 
Richman, Spray-Bilt Inc. 

Authors’ Panel Discussion. 


Session I11—High 
Temperature and Environment, 
Part Il 

Presiding: J. N. Butler, Monsanto 
Chemical Co. 

Vice Chairman: S. S. Feuer, Atlas 
Powder Co. 

“Creep of Thermoplastic Mate- 
rials as Affected by Applied Elec- 
trical Field and Load,” Selby M. 
Skinner, Joseph Gaynor, and Ed- 
ward L. Kern, Case Institute of 
Technology. 

“The Effect of High Vacuum 
and Ultraviolet Radiation on Re- 
inforced Plastics,” Norman E. 
Wahl, Cornell Aeronautical Lab- 
oratory Inc. 

“The Effect of Long Time, High 
Temperature Aging on the Physi- 
cal and Electrical Properties of 
Silicone Laminates,” E. C. Elliott 
and K. R. Hoffman, Dow Corning 
Corp. 

“Plastics for High Temperature 
Thermal Barriers,’ M. Goldstein 
and Henry T. Plant, General Elec- 
tric Co. 

Author’s Panel.—End 








WHO SAID 
IT COULDN'T BE DONE? 


Here it is! BOMB-LUBE, the remarkable mold 
release that amazes even experts who said 
it couldn’t be done! GIVES YOU TWICE AS 
MUCH AS ANY OTHER RELEASE, AT ANY 
PRICE. It's an exclusive formula with PLUS X 
that prevents sticking, eliminates resid ies, 
reduces flow friction. Non-toxic, non-e° plo- 
sive, non-inflammable. 20 0z. can provides 
hundreds of applications, less than 1¢ each. 
Send now for your FREE 20 OZ. SAMPLE 
. . . they said it couldn’t be done. . . but 
we've done it, and how! 


$2.50 single can, 12 to 47 cans, ea. 
$1.90. 48 or more cans $1.75 ea. 
F.0.B. plant. 


GP ae Ge GS GS SS 6 6S 6 OP 68 Ge Ge Ge 2 


| PRICE-DRISCOLL CORP. 
{ 350A Sunrise Highway 
Rockville Centre, N. Y. 


1 Send me FREE 20 0Z. SAMPLE OF BOMB-LUBE. 
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Many minds at work on new ways to use plastics, new 
designs, and new product concepts offer ideas you can use. 


VACUUM FORMED butyrate 
display in pendant design 
contains aluminum foil that 
reflects 
lights; 


colored 


$59.75 


nterior 
retails at 


Thermoformed 

} sliday displays 

Large holiday displays, filled with 
aluminum foil that reflects interior 
colored lights, are vacuum formed 
from extruded butyrate sheet. 

The two-faced displays are manu- 
factured by General Plastics Corp., 
Marion, Ind. They include a 30-in., 
8-lb. teardrop design, a 36-in., 10-Ib. 
pendant, and a 40-in., 10-lb. cone. 
The latter is completely transparent, 
while the others have painted de- 
signs in addition to the transparent 
reflecting areas. 

The two halves of the display are 
screwed together at the outer edges, 
and reinforced within by an alumi- 
num framework. An interior skele- 
ton of nylon cord holds the alumi- 
num foil in place. 

Both cone and pendant retail for 
$59.75, and the teardrop costs $45. 
Butyrate material for sheet extru- 
sion is supplied by Eastman Chemi- 
cal Products Inc., Kingsport, Tenn. 


Stays that stay 


Another plastic material has entered 
the garment field in the form of 
stays for men’s shirt collars, as well 
as for brassieres, foundation gar- 
ments, and bathing suits. Fabricated 
of folded Mylar (Du Pont) polyester 
film, the new stays can be per- 
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manently sewn in place without 
affecting strength and stiffness, and 
will easily withstand laundering. 
The Mylar stays, according to the 
manufacturer, Endsdown Co. Inc., 
New York, N. Y., combine adequate 
and controllable rigidity with a re- 
silience that ensures wearer com- 
fort. In addition, a company spokes- 
man says that “these stays offer 
real savings in (garment manufac- 
turing) labor costs. Not only can 
they be sewn in place easily but 
also they eliminate some of the fine 
finishing steps necessary when steel 
is used. For example, bindings can 
be sewn on directly through the 
stay,” the spokesman added. 
Fabrication of the Mylar stays is 
by a folding process rather than 
laminating or using a single thick- 
ness of film. The folding results in 
greatly increased rigidity, which is 
controllable by varying the thick- 
ness of the film used or, more im- 
portantly, by the degree of pressure 
applied in the folding process 
Already well established in the 
field of permanent garment stays is 
a fibrous extrusion of a cellulosic- 
based material (MPI, June 1952, p 
173) which also can be sewn in 
place. This material, known as 
Bonar, is produced by Anchor Plas- 
tics Co. Inc., Long Island City, N. Y. 


Dual-purpose cushions 
Combination of comfort and safety 
is provided by newly-developed boat 
cushions that can be snapped to- 
gether to form an emergency raft. 
The buoyancy is provided by Enso- 
lite cushioning material, a self-ex- 
tinguishing vinyl sponge developed 
by U. S. Rubber Co. 

The cushions are designed for 
cockpit seats and are custom-de- 


signed by Charles Ulmer, Inc., City 
Island, N. Y. They have simple ring 
and snap hardware which is con- 
cealed when the cushions are in 
place on the boat, and can be fitted 
together rapidly to form a raft. 
Grasping hand-holds on the side are 
an additional life-saving feature. 


Reinforced film 

Improved tear resistance is im- 
parted to plastics film and sheeting 
through the incorporation of non- 
woven reinforcing grids of Dacron 
or nylon. 

Polyethylene, PVC, and polyester 
films so reinforced are now manu- 
factured by the Griffolyn Co. Inc. 
Madison, Wis. According to the com- 
pany, the new films are less expen- 
sive than films having inherently the 
same tensile strength (without re- 


range from 
1612¢/ft. for 5-mil, nylon-reinforced 
polyethylene film, to 61¢/ft. for 12- 
mil, Dacron-reinforced PVC sheet- 
ing. Tensile strengths, measured 
diagonally to the web, are said to 
range on the average from 55 to 
120 p.s.i. for these materials. 

The reinforcing fibers are allowed 
to move freely and gather up at 
points where stress is applied. 
Dacron and nylon fibers are speci- 
fied, rather than glass fibers, are 
said not to cut polyethylene film 
and to have better flex qualities. 

The fabric-film materials, 18 in 
number, are sold in rolls approxi- 
mately 300 ft. long and 50 in. wide 
in gage from 2% to 14 mils. Several 
colors as well as clear are available 
in polyvinyl chloride film, clear only 
in polyester films, and either clear, 
black, (To page 190) 
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COMPARE... cay 


HEAVY DUTY 
EXTRUDERS 








24:1 L/D 


atio 


34,” 


4\/,” 


6” 





THRUST BEARING LIFE 
(Av. @ 5,000 PSI@ 100 RPM) 


192,000 Hrs. 


192,000 Hrs. 


192.000 Hrs. 





HEATER CAPACITY (Max.) 


42 KW 


72KW 


160 KW 





APPROX. HEAT-UP TIME 
(Room Temp. to 500° F) 


30 Min. 


30 Min. 


30 Min. 





EXTRUSION CAPACITY 


(Polyethylene sp. gr. .92@ 500° F 280 


480 


with output held to +1% ) 




















Complete range of sizes available from %4” through 10”. 


PLUS . 


1. ECONOMICAL CERAMIC HEATER BANDS 
2. FAST HEAT-UP TIME 


3. EXCLUSIVE “‘WILLERT TEMPERATURE CONTROL SYSTEM”’* 
*The patented ‘‘Willert Temperature Control System" has 
been tested and proven under the most rigid production 
conditions. It assures outstanding control for heating or 


cooling, and eliminates the problem of excessive frictional 
heat. 


FRANK W. EGAN & COMPANY 
SOMERVILLE, NEW JERSEY able Address: EGANCO- SOMERVILLE NJER 


Manufacturers Oo Dias ics extruders, € ies, ake-ojfj/s, an otfer accessories 
M t plast trud lies, tak d oth 


REPRESENTATIVES: MEXICO, D. F.-M. H. GOTTFRIED, AVENIDA 16 DE SEPTIEMBRE; JAPAN-CHUGAI BOYEK! 
CO., TOKYO. LICENSEE: GREAT BRITAIN-BONE BROS. LTD., WEMBLEY, MIDDLESEX. 
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NEW DEVELOPMENTS 





(From page 188) 


or white in the polyethylene types. 
Among the many suggested appli- 
cations are: tents and weather shel- 
ters; balloons; tarpaulins; air houses 
and greenhouses; tank liners; swim- 
ming pool covers; ditch liners; deco- 
rative materials; and bags and sacks. 


Formed model kit 


Two model airplane kits from Bab- 
cock Models Inc., Costa Mesa, Calif. 
are based on parts thermoformed 
from impact styrene sheet, a new 
concept in model construction. The 
components, consisting of the fuse- 
lage, wings, tail and numerous aux- 
iliary parts, are vacuum formed from 
Campco S-540 sheet stock supplied 
by Campco Div., Chicago Molded 
Products Corp., Chicago, Ill. in 17%4- 
by 44-in. dimensions, with thickness 
depending upon the required use of 
the piece. 

The manufacturer specified 0.010- 
in. material for stabilizers. 0.020-in. 
for wings, 0.030-in. for fuselage 
pieces, and 0.040-in. for cowling and 
several other parts. 

From four to nine components per 
sheet are formed in one operation on 
a machine of Babcock’s own design, 
then die cut on a 50-ton automatic 
punch press. The complete operation 
involves eight forming dies and 
seven cutting dies. Colors are silk 
screened on the sheet stock before 
the forming operation. 

The Piper model has a 37-in. wing- 
span, while the Aeronca features a 
39-in. wingspan. Both models retail 


for $9.95, and are adaptable to free 
flight and control line, as well as 
radio control flying. 


Tube packs for 
automation 
Bundles of small-diameter polyeth- 
ylene air pressure tubes encased in 
a vinyl sheath have been developed 
for specific use as air carriers in 
automated plants. 

These tubes are used to carry air 
pressure from control panels through 


CUTAWAY 
view of tube 
pack consisting 
of seven _ in- 
ner polyethylene 
tubes encased 
in a vinyl outer 
jacket. 


meters and gages to valves and other 
operating devices. Because of the 
tube pack’s chemical resistance, it 
has found a major outlet in chemical 
processing plants and refineries, as 
well as numerous other industries 
where severe corrosive conditions 
are found. 

Designed and extruded by Pyra- 
mid Plastics, Inc., Chicago, Ill. the 
tubing will replace metal tubes as 
well as single plastic tubes. Accord- 
ing to Pyramid, every manufacturer 
who has installed this system reports 
large cost savings; however, installa- 
tion set-up varies so much from 


PRE-FINISHED ports in plane kit are vacuum formed from impact 
styrene sheet, will be constructed into Piper Tri Pacer model. 


plant to plant that no exact figures 
are available. 

The jacket is extruded from an 
abrasion-resistant Geon vinyl com- 
pound supplied by B. F. Goodrich. It 
serves to protect the small inner 
tubes from damage, insures clean 
air lines and simplifies the installa- 
tion of the multiple tube system. 
The inner tubes, which may vary 
in number from 2 to 37, can be ex- 
truded from various grades of poly- 
ethylene, depending upon the cus- 
tomer’s requirements, and are color 
coded for quick identification of the 
individual air lines. 

The product, called “Instrupack,” 
is available with inside tubes of 
14-in. O.D. by 0.040-in. wall with a 
0.045- or 0.062-in. sheath and inside 
tubes of %-in. O.D. by 0.062-in. wall 
with a 0.045 or 0.061-in. sheath. 

A typical price per 1000 ft. for the 
Y-in. O.D. by 0.040-in. wall tubing 
with 0.045-in. sheath encasing, 7 
tubes, range from $397 to $502, de- 
pending upon footage ordered. 


Supersonic canopy 


With many of today’s aircraft 
operating at beyond the speed of 
sound, plane canopies must exhibit 
high heat resistance, shatter re- 
sistance, and load carrying charac- 
teristics. To meet this demand, 
Goodyear Aircraft Corp., Akron, 
Ohio, has developed Thermo-Shield, 
a composite laminate consisting of 
two pre-formed outer layers and 
one inner layer. One outer layer is 
multi-axially stretched acrylic sheet, 
the other cast polyester, cast acrylic, 
or glass sheet. Between these layers 
is an interlayer, coded F-3 by Good- 
year Aircraft Corp., which is, in es- 
sence, a moderately high-tempera- 
ture flexible resin system. 

In the laminated canopy, stretched 
acrylic, usually Plexiglas 55 (Rohm 
& Haas), is the inner, load-bearing 
ply. In its multi-axially stretched 
form, it has improved resistance to 
crack propagation and stress-solvent 
crazing. The outer layer, or thermal 
barrier, is composed either of glass 
sheet, polyester-base thermosetting 
materials (Sierracin 880 or 890, from 
Sierracin Corp.), or thermosetting 
acrylic cast sheeting (Selectron 400, 
from Pittsburgh Plate Glass Co.). 

The fluid resin interlayer is said 
to be easily castable, and to cure to 
a tough flexible state at tempera- 
tures below 220° F. One disadvan- 
tage of former interlayers was the 
high temperatures required for cur- 
ing, which were not compatible with 
the critical temperature of stretched 
acrylic sheet. The new interlayer is 
reported to provide good adhesion 
to polyester, acrylic, and glass ma- 
terials, to be (To page 192) 
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CADET 


In the most technically advanced organic peroxide plant in 
the world . . , located far from dust and smog . . . in New 
York’s apple growing country. 


ORGANIC PEROXIDES... 


BENZOYL PEROXIDE 
LAUROYL PEROXIDE 
MEK PEROXIDE 


2,4 DICHLORBENZOYL 
PEROXIDE 


TERTIARY BUTYL 
HYDROPEROXIDE 


in All Their Many Forms 


have the highest standards of chemical quality and perform- 
ance ... and are the purest catalysts available for plastics 
polymerization. 

CADET MANUFACTURES SPECIFIC PEROXIDE COMPOUNDS FOR EVERY 
JOB WHERE THESE CATALYSTS ARE USED IN THE PLASTICS INDUSTRY. 
® for polymerizing vinyl and unsaturated monomers, 
ethylene, styrene, polyesters, and related polymers. 

® for producing clear, haze-free polymers. 
® for quick solution in viscous monomers or prepolymers. 
® for curing silicone rubber. 


and wherever special developments require the advice and co- 
operation of acompletely equipped peroxide research laboratory. 


McKESSON & ROBBINS, Inc. 


Please have a McKesson representative con- 
tact me to discuss our interest in organic 
peroxides. 


Chemical Dept. 
McKESSON & ROBBINS, Inc. 
155 East 44 St., N.Y. 17, N.Y. 





Firm Name 
Address 
Product(s) 


Manvfoctured by CADET CHEMICAL CORP., Burt 1, New York 
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DUST-FREE 
LOADING... 











@ Automatically stops material flow 


when hopper is full. 


@ Easy installation — no attachment 


to press. 


@ ideal for phenolics, melamines, 
vreas, alkyds, vinyls and similar 


resins. 


@ Capacities from 150 to 1000 


ibs. /hr. 


Whitlock hopper- Air conveyors 
dryer — dries air to 
—20 dewpoint. 


For complete literature send to 


ASSOCIATES INC. 


OAK PARK 37, MICH. 
() Mr conveyors = () Screw-type conveyors (—) Hopper-Dryer 


21653 COOLIDGE HWY. 


WITH WHITLOCK 
SCREW-TYPE 
CONVEYORS 


plant air—capacities 
to 2,500* per hr. 





highly craze-resistant, and is trans- 
parent in the cured state. 

Canopies formed with the new 
interlayer are said by the manufac- 
turer to have temperature limits of 
between 350 to 400° F. Lead nose 
bullets of 38 and .45 caliber fired 
at a distance of 50 ft., were reported 
by the company to have been un- 
able to penetrate the outer thermal 
barrier material. 


Washable filter 

A special type of open cell urethane 
foam has been adopted as a filter 
material by Fedders Corp. for most 
of its 1960 line of room air-condi- 
tioners. When it becomes loaded with 
dirt, the filter may be washed in 
soapy water or detergent, wrung 
dry, and re-installed in the air- 
conditioning unit. 

Because of this easy maintenance, 
the filter is more likely to be 
cleaned when necessary, contribut- 
ing to the efficiency and longer life 
of the air-conditioner. 

The foam, made by Scott Paper 
Co., differs from conventional ure- 
thane foam in that it does not con- 
tain the thin membranes which usu- 
ally enclose the gas bubbles. The 
fully skeletal structure of the filter 
offers little resistance to air-flow, 
and permits airborne impurities to 
collect uniformly through the depth 
of the filter. The entire filter weighs 


Veale ts a 
ee 


F és 
URETHANE filter being in- 
stalled in air-conditioning 
unit. Photo (at top) shows 
close-up of cell structure. 
Note grommet hole. 


slightly more than 1 oz., compared 
with 5% oz. for the aluminum filter 
which it replaces. 


. »» And in brief 


Insert-type fittings molded of 
Plaskon nylon in sizes up to 4 in. 
now available from Plastiline Inc., 
White Plains, N. Y. 


Lunn Laminates Inc., Huntington 
Station, N.. Y., is molding the cock- 
pit for first commercial jet simulator 
for Link Aviation Inc., from glass- 
reinforced polyester. Simulator eli- 
minates need for keeping operational 
craft inactive for training purposes. 


Six-foot replica of its RP outboard 
motor is being molded for Outboard 
Marine by Mold-Craft Inc., Point 
Washington, Wis. Material used is 
a rigid plastisol formulated by A. P. 
Nonweiler Co., Oshkosh, Wis., from 
Goodrich Geon vinyl resin. The 
replica makes an impressive display. 


Cast cross-linked styrene copoly- 
mer, supplied by Rex Corp., West 
Acton, Mass., is now used for radar 
feed horn housings north of the 
DEW line. Housing withstands cold, 
wind, snow, hail, birds, and flying 
objects. Integral channels permit 
circulation of warm air to prevent 
icing—cause of wave distortions. 


Corrugated reinforced polyester 
paneling in roll form was used by 
Warner Machine Products Inc., 
Munice, Ind., as sidewall glazing 
throughout a newly built plant. The 
company makes automotive water 
pumps. The RP corrugations are 
produced by Fiber Glass Plastics 
Inc., Miami, Fla., in rolls up to 150 
ft. and up to 51 in. wide, using Rohm 
& Haas Paraplex P-446B acrylic 
polyester. The material, trade- 
marked Corostron, was supplied for 
this application to specifications by 
Fabricated Metal Products Co., 
Louisville, Ky. 


A polyethylene coaster with a 
tear-off attachment can be hung 
around the neck of a soda or liquid 
bottle as an inexpensive promotion 
piece. The item is injection molded 
by Spir-It Inc., Malden, Mass., using 
A-C Polyethylene supplied by Semet 
Solvay Petrochemical Div., blended 
with conventional low molecular 
weight polyethylene 


Lightweight garden tools, made by 
Diamond Products Co., Los Angeles, 
Calif., have aluminum handles coated 
with Geon vinyl plastisol, supplied 


by Goodrich.—End 
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Decisive Advantages 
for the Plastic Manufacturer 


KRAUSS-MAFFEI 


Single screw injection 
moulding machine 

with screw plastification 
and screw injection 

permits processing 

of all thermoplastics 
without difficulties 

first grade moulded pieces 
no thermal over-stressing of 
material 


Injection volume from 
480-4550 ccm 
clamping pressure from 
550-1000 tons 


KRAUSS-MAFFEI 


High capacity internal mixer PM 50 


volume per charge 50 ltrs. 

short cycle 

batch size per hour up to 2000 kilos 
good access to mixing chamber by 
front discharging. 


1m) 


At the "Plastics '59” in Dusseldorf these 
machines were one of the main attractions 


-_ 
Saas... 
see 

-_ = 


for the international experts. 


KRAUSS-MAFFE] MUNCHEN 


Telephone 813721 - Telex 05/23163 - Telegrams Kraussmaffei Miinchenallach 
Fronkfurt/M An der Hauptwache 2 - telephone 22741 - telex 04/1425 
Dusseldorf Bahnstr.19 - telephone 81210 - telex 0858/2868 - Stuttgart Jdgerstr. 12 - telephone 94977 
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LITERATURE 





Write for these publications to the companies listed. Unless otherwise specified, 
they will be sent gratis to executives who request them on business stationery. 


“Chemical Analysis of Resin-Based 
Coating Materials,’ Edited by 
C. P. A. Kappelmeier. 
Published in 1959 by Interscience 
Publishers, 250 Fifth Ave New 


York 1, N. Y. 645 pages. Price 
$19.50 


This book, “written by practitioners 
for practitioners,” is intended to “be 
a practical work of reference” and 
to stimulate research on as-yet-un- 
solved analytical problems. Dr. Kap- 
pelmeier (who died on March 29, 
1959) wrote about one-fourth of the 
book. The rest was done by a team 
of 25 experts from six Western 
countries. Beginning with an ex- 
tremely detailed table of contents, 
the book goes on to 21 chapters cov- 
ering all aspects of the analysis of 
oil-based coating materials, latex 
paints, and lacquers. 200 pages are 
then devoted to special topics such 
as identification of fatty acids, halo- 
gen compounds, silicones; analysis of 
polyester and isocyanate materials; 
determination of purity of com- 
pounds found in coatings. Almost 
nothing is said about epoxy-based 
coatings, and the analysis of coat- 
ings already applied and dried is 
not discussed. Analytical procedures 
are completely detailed, should be 
clear to anyone with moderate train- 
ing in chemistry. Though the editor 
was a Hollander, his English (and 
that of the other contributors) is 
amazingly smooth. 
Referencing seems to have been se- 
lective rather than exhaustive; odd- 
ly, few dates are later than 1955. 
Author and subject indexes total 23 
pages—J.F.C 


accurate and 


Testing and standardization. “Inter- 
national Plastics 
Standardization—STP 
247” discusses “How National Stand- 
ards are Achieved,” “Engineering 
Properties of Plastics,” “Thermal 
Properties of Plastics,” “Molecular 


Symposium and 
Testing and 


Characterization, etc.” 276 pages. 
Price to non-members: $6.00. 
A.S.T.M. Members: $4.80. American 
Society for Testing Materials, 1916 


Race St., Philadelphia 3, Pa 


Thermoforming. “Vacuum Forming 
Shapes New Markets; New Oppor- 
tunities describes the techniques, 
history of the process, range of ap- 
plications, and uses and similar data 


for Tenite butyrate, acetate, pro- 


194 


pionate, and polyethylene. 18 pages. 
Eastman Chemical Products Inc., 


Kingsport, Tenn. 


Size reduction equipment. Specifi- 
cations, uses, performance data, and 
other technical information on the 
torpedo mill and oscillating granula- 
tor, which are used to granulate, 
pulverize, mix, shred, pulp, chop, 
disperse, and recover plastics mate- 
rials. Bulletin 350. 4 pages. F. J. 
Stokes Corp., 5500 Tabor Rd., Phila- 
delphia 20, Pa. 


Fabrication of Plexiglas. Describes 
design considerations, forming, ce- 
menting, machining, finishing, clean- 
ing and maintenance, annealing, and 
sources of supply. 34 pages. Com- 
mercial Plastics & Supply Corp., 630 
Broadway, New York 12, N. Y. 


Instrumentation systems. Describes 
and illustrates services offered, from 
installation through start-up service 
for automation and instrumentation 
systems. Bulletin 107. 16 pages. 
Panellit Service Corp., 7401 N. Ham- 
lin Ave., Skokie, Ill. 


PVC materials. Basic technical in- 
formation about the range of prod- 
ucts manufactured by the company, 
including Breon vinyl resins, latices, 
and compounds, and nitrile rubbers 
and latices. Data Book 1. 16 pages. 
British Geon Ltd., Devonshire House, 
Piccadilly, London W1, England. 


. . Break- 
discusses 


Polypropylene. “Moplen . 
through in Polyolefins” 
the history, markets, products, engi- 
neering and production facilities, 
etc., and properties of Moplen and 
16 pages. Montecatini, 
Milan, Italy. U. S. representative: 
Chemore Corp., 21 West St., New 
York 6, N. Y. 


its uses. 


Power control units. Specifications, 
uses, engineering data, etc., for five 
different power control units utiliz- 
ing magnetic gating amplifiers driv- 
ing silicon controlled rectifiers. Bul- 
letin S-1075. 8 pages. Magnetic 
Amplifiers Inc., 632 Tinton Ave., 
New York 55, N. Y 


PVC resins for calendering. Proper- 
ties, uses, etc., for Marvinol VR-31, 
a high molecular weight straight 
PVC resin for calendering operations 
where a dry blend is needed; Mar- 


vinol VR-33, medium-molecular- 
weight straight PVC resin for 
calendering of film, sheeting, and 
coated fabrics; and Marvinol VR-34, 
a medium-low molecular weight 
straight PVC, which has same appli- 
cations as VR-33. Three bulletins of 
1 page each. Naugatuck Chemical 
Div., United States Rubber Co., 
Naugatuck, Conn. 


Injection molding. “Tom Swiftly and 
His Timed Machines” is a fiction- 
like presentation on the value of 
upgrading an injection molding 
plant. 4 pages. Lester-Phoenix Inc., 
Dept. N-23, 2711 Church Ave., 
Cleveland 13, Ohio. 


Lab ware. Catalog describes a line 
of plastic laboratory apparatus, in- 
cluding sizes, prices, and other data. 
Catalog H459. 24 pages. Rascher & 
Betzold Inc., 730 N. Franklin St., 
Chicago 10, Ill. 


Automatic weighing systems. 
“Weight of Bulk Materials” de- 
scribes the automatic measurement 
and control of bulk materials 
through unitized weighing systems 
of pre-engineered components. Cat- 
alog 14. 24 pages. Weighing & Con- 
trol Components Inc., 848 E. County 
Line Rd., Hatboro, Pa. 


Steel rule dies. Describes the fa- 
cilities and services available for 
making steel rule dies and special 
shapes used in die-cutting formed 
pieces, and other applications. 4 
pages. Acme Steel Rule Die Corp.., 
P. O. Box 6714, Waterbury, Conn. 


Metering, mixing equipment. Fea- 
tures, specifications, uses, etc., for 
the Model SP1558 automatic “shot” 
meter-mixer for two-part com- 
pounds and adhesives. 4 pages. 
Similar data is presented for the 
1600 Series automatic metering, 
mixing, and dispensing equipment 
for two-part compounds. 6 pages. 
Pyles Industries Inc., 20855 Tele- 
graph Rd., Detroit 41, Mich. 


Basic Guide to Ferrous Metallurgy. 
Of particular interest to mold mak- 
ers, this 4-color chart gives the prin- 
cipal characteristics of steels across 
the temperature range to 2900° F., 
includes the important working 
zones—preheating for welding, stress 
relieving, normalizing, annealing, 
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carburizing, and forging—and de- 
fines 24 common metallurgical terms. 
2 pages. Tempil Corp. 132 W. 22nd 
St., New York 11, N. Y. 


Vinyl-metal laminate. Technical 
data, patterns, applications, archi- 
tectural specifications, etc., for the 
Arvinyl line of vinyl-metal laminate 
wall materials. 8 pages. Arvin Indus- 
tries Inc., Columbus, Ind. 


Coating resins. Describes general 
characteristics of Miccron resins, 
which are used in a variety of coat- 
ing applications. Includes informa- 
tion on the flocing, flame spraying, 
and fluidized-bed coating processes. 
Cellulosics, polyesters, nylons, vinyls, 
and epoxies are covered. 6 pages. 
Michigan Chrome & Chemical Co., 
8615 Grinnell Ave., Detroit 13, Mich. 


Acrylonitrile - butadiene - styrene. 
“Engineering and Molding Data on 
Kralastic MM, a New, Low-cost ABS 
Plastic with Excellent Physical, 
Chemical, and Electrical Properties 
for Injection Molding Vacuum 
Forming, and Extrusion.” 12 pages 
Bulletin 3. Naugatuck Chemical Div.., 
United States Rubber Co., Nauga- 
tuck, Conn 


Protective coatings. Advantages, 
typical uses, etc., for a line of Del 
acrylic, epoxy, vinyl, alkyd, and 
other plastics-based coatings. 16 
pages. David E. Long Corp., 220 E 
42nd St.. New York 17, N. Y. 


Polyester filter plates. Case history 
on how Thermafiow 100, a reinforced 
polyester molding compound, has 
replaced metal in making pressure- 
filter plates. 4 pages. Chemicals Di- 
vision, Atlas Powder Co., Wilming- 
ton 99, Del 


Plant layout models. Catalog de- 
scribes how this company’s plastics 
scale planning equipment can be 
used in upgrading or designing a 
plant or office. 5000 machine tool 
models, plus information on 20,000 
more, are available. 12 pages. “Vis- 
ual” Plant Layouts Inc., Pennsyl- 
vania Ave. at River, Oakmont, Alle- 
gheny County, Pa 


Leak detector. Operating principles, 
features, application data, etc., for 
the M-60 mass spectrometer leak 
detector, which is of special interest 
to vacuum metallizers and formers 
12 pages. Instrument Dept., General 
Electric, Lynn, Mass 


Nylon potting forms. Describes line 
of nylon forms to serve as a mold 
to retain compounds used to pot 
electrical connectors (To page 197) 
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Get all the advantages 
of screen process marking 
.. With MARKEM 


MACHINES...SCREENS...INKS...SERVICE 


To mark your plastics products with clear, durable and attractive decorative 
or identifying detail, Markem offers you a complete answer in screen process 
equipment and service. 


All the items illustrated were marked by Markem screen process machines, 
available in various models to handle many kinds of cylindrical, oval and flat 
products, parts, containers, novelties and other items. With these machines, 
Markem screens and a choice of thousands of specialty inks assure exact 
registration in multi-color work . . . high opacity, heavy coverage and fine 
detail . . . consistently high quality reproduction of designs, trademarks, 
identifying detail. Imprints as large as 10” x 12” can be made. . . and mark- 
ing rates up to 40 objects per minute attained. 


For the right machine, screen and ink for your par- 
ticular job — all from one source — plus recom- 
mendations based on nearly 50 years of experience 
in marking and the competent local help of a near- 
by Markem field engineer, write Markem today. 
Markem Machine Co., Keene 20, N. H. 


MAKE MVM 


EVERYTHING INDUSTRY NEEDS... FOR PROFITABLE MARKING . .. SINCE 1913 
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HIGH DENSITY 
POLYETHYLENE 


PROFIT PARADE 
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Exclusive Selling Advantages Offered in Lifetime Tub 


Products in many different fields are gaining an edge over 
competition by utilizing the benefits of Grex high density 
polyethylene. The “Lifetime Tub” by Baby Bathinette Cor- 
poration is an example that really holds water. 

This well-known manufacturer chose Grex to make a tub 
that would outlast competitive models since this is a tough 
plastic that is virtually indestructible. They used its mold- 
ing characteristics to obtain a soft, pleasant, easy-to-clean 
texture. They took advantage of its strength and rigidity to 
make the tub light in weight for greater ease of carrying. 

This new Grace plastic offers a unique combination of 


properties to help you create unique selling advantages. It 
takes a beating without chipping, cracking or breaking. It 
can be molded in any color and decorated. It resists the 
elements and most corrosive chemicals. And it is the only 
thermoplastic that takes boiling or freezing without losing 
its shape or strength. 

If you need an idea of how to gain an edge over competi- 
tion by using high density polyethylene be sure to call in 
the experts. Grace has the production facilities, technical 
service and experience to help put your product in the Grex 
profit parade. We're easy to do business with. 

Grex is the trademark for W. R. Grace & Co.'s Polyolefins. 


w.re.GRACE «co.} 


POLYMER CHEMICALS DIVISION 


CLIFTON, NEW JERSEY 
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GRACE 
TECHNICAL 
CORNER 


Grex answers design and molding 
problems on extra-large piece. 


Don't let size limit your thinking when 
designing or molding with Grex high 
density polyethylene. The “Lifetime 
Tub” shown here is 30'4” x 614” x 19” 

one of the largest pieces so far injection 


molded with this Grace plastic. Some of 


the technical thinking that went into 
this job may give you an idea of how to 
get the most from Grex. 


Cost a design factor. Production of a 
piece as large as this tub invariably pre- 
sents a cost problem. Taking advantage 
of the way Grex performs in thin wall 
sections, the designers were able to keep 
the amount of resin per tub to a mini- 
mum and permit economical cycle times. 
Use of thin walls, however, called for a 
design that would not only take care of 
the weight of baby and water but also 
provide for satisfactory suspension of 
the tub in its metal frame. Reverse 
curves solved both problems and mini- 
mized use of ribs and fillets to avoid 
heavy sections, sinks and depressions 


Mold surface. Depending on mold 
surface, Grex takes any finish ranging 
from high gloss to matte. In this case, 
it provided a smooth, pleasant texture 
essential to protect baby and make 
cleaning easy—through the use of a 
highly polished chrome-plated mold. 


Molding technique. Production of the 
tub involved a 3-pound shot of Grex, a 
large mold cavity and thin wall sections 
Under these conditions, multigating was 
chosen over normal gating. With four 
gates the cavity was filled faster and 
strain reduced. 


What are your problems? If you have 
a job in mind for high density polyeth- 
ylene count on Grace for help. Now’s 
the time to call, wire or write: 
Technical Service Department, 
Polymer Chemicals Division, 
W.R. Grace & Co., Clifton, N. J. 
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against the effects of moisture, oil, 
hydraulic fluid, fuel, salt spray, and 
fungus. Electronic Production & 
Development Inc., 501 N. Prairie 
Ave., Hawthorne, Calif 


Carbide burs. Presents a line of 
solid-carbide burs for use with 
power hand tools and flexible-shaft 
machines for cutting plastics and 
other materials. Catalog CB-59. 12 
pages. Thomas C. Wilson Inc., 21-11 
44th Ave., Long Island City 1, N. Y. 


Plastics preheaters. Thermex dielec- 
tric equipment for plastics preheat- 
ing, including specifications for load- 
handling capacity, heating rates, 
power input requirements, and di- 
mensions of each model. 6 pages. 
Girdler Process Equipment Div., 
Chemetron Corp., 334 E. Broadway, 
Louisville 1, Ky 


Bronze powder finishes. Advantages, 
uses, samples, etc., for a line of 
“bronzeless gold” spray finishes for 
plastics and other materials. 8 pages. 
Bee Chemical Co., Logo Div., 12933 
S. Stony Island Ave., Chicago 33, Ill. 


Chemical Resistance of Bakelite 
Phenolic Molding Materials gives 
the chemical resistance of seven 
compounds to acids, alkalies, sol- 
vents, and common mixtures. Data 
of special significance to fabricators 
contemplating use of phenolics in 
applications where corrosion is seri- 
ous problem. Molding Technical Re- 
lease 36. 12 pages. Union Carbide 
Plastics Co., 30 E. 42nd St., New 
York 17, N. Y 


Ovens. Specifications, prices, uses, 
etc., for a line of laboratory ovens, 
pilot plant ovens, and small batch 
type production ovens. c. 100 pages. 
Despatch Oven Co., 619 S. E. 8th 
St., Minneapolis 14, Minn 


Equipment price list. Description 
and price list for a line of vacuum 
metallizing equipment, vacuum com- 
ponents and systems, rotary gas bal- 
last pumps, flexible connectors, low 
temperature baffles, gages and gage 
controls, vacuum melting and heat- 
treating furnaces, analytical equip- 
ment, coating equipment, etc. 16 
pages. NRC Equipment Corp., 160 
Charlemont St., Newton Highlands 
61, Mass. 


Tool steel for plastics molds. Gen- 
eral properties, treatment instruc- 
tions, quenching, tempering, and 
other technical data on a line of 
tool steel for plastics molds and 
other uses. 8 pages. Uddeholm Co. 
of America Inc., 155 E. 44th St., 
New York 17, N. Y.—End 





MODERN 
ELECTRONIC 
ENGINEERING 
GIVES PRECISE 
MOTOR SPEED 
CONTROL 
1/100 — 10 H. P. 


Modern industrial electronic en- 
gineering has been coordinated 
with electric motor design to 
provide a versatile meons for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron” 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power. 
Patented feedback, or “Servo” 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 
to 1 in others. 


DIV. of “ ELECTRO DEVICES inc 


4 Godwin Ave., Paterson.N. J 
ARmory 4-8989 





Watson-Stillman molding 


HORIZONTAL INJECTION MOLDING MACHINES 


Automatic and semi-automatic, high-speed machines for molding all 
types of thermoplastics. Latest features assure flexibility required to 
mold a wide variety of compounds and intricate parts. Capacities: 
5 to 500 ounces. 


PE-175... latest addition to the W-S line 
of preplasticizing-type molding machines. 
Available in long or short stroke designs. 


Capacity: 175 ounces. 


VERTICAL INJECTION MOLDING 
MACHINES 


Designed to meet the need for low-cost high- 
speed production of small intricate mold- 
ings. Also well adapted to molding parts 
requiring inserts. Capacities: 1, 2, 6, 16, 20, 
24 ounces 


TRANSFER MOLDING MACHINES 


Standard four-column designs incorporating 
the latest features for molding thermoset- 
ting compounds. Ideal for small insert parts 
and cores. Adjustable opening to accommo- 
date a variety of mold sizes. Capacities: 
30 to 2000 tons. 


COMPRESSION MOLDING PRESSES 


Can be converted to transfer press with 
transfer cylinder. Standard equipment in- 
cludes bolsters, parallels, degassing, adjust- 
able openings, top and bottom strippers, 
push-button control. Capacities: 50 to 
2000 tons. 





Watson-Stillman is widely known for its “Completeline” of 
plastics molding machinery. From this line you can choose 
a model for virtually any molding requirement...a precision 
machine, built by specialists in molding equipment. Modern 
features of design assure high output at low cost. 

Also available to “Completeline” users is Watson-Still- 
man’s engineering counsel—a service which has grown out 
of the company’s long association with every branch of the 
plastics industry. Whether your application requires a stand- 
ard or special machine, Watson-Stillman engineers will be 
glad to help you discover the most economical solution. 

Write for quotations, or complete details on any of the 
equipment shown. 


WATSON-STILLMAN PRESS DIVISION 


FARREL-BIRMINGHAM COMPANY, INC. 
565 Blossom Road, Rochester 10, New York 

Telephone: BUtler 8-4600 

Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N. Y. 

European Office: Piazza della Republica 32, Milano, Italy 
Represented in Canada by Barnett J. Danson, 1912 Avenue Road, 
Toronto, Ontario 
Represented in Japan by The Gosho Company, Ltd., Machinery Department, 

Tokyo, Osaka, and Nagoya 


FARREL 


WATSON 
| STILLMAN 














GENERAL-PURPOSE PRESSES 


For molding and laboratory work, or for 
use as laminating press. Micro pressure 
adjustment makes them ideal for testing 
purposes. Automatic single-cycle control 
governs press dwell under pressure. Capac 
ities: 30, 50, 100, 200 tons. 


LABORATORY PRESSES 


Designed for experimental work and wher- 
ever pressures of 30 to 100 tons are re- 
quired on small areas. Ideal for die work, 
laminating and hot or cold molding. Capac- 


ities: 30, 50, 100 tons. 


DIE-SINKING PRESSES 


For producing dies that will meet the ap 
proval of the most exacting molder. 
Equipped with extra heavy platens, pump- 
ing unit, standard control valves, gauge, 
piping, anvil and inserts. Capacities: 200 
to 3000 tons. 





HARFLEX 330 


POLYMERIC PLASTICIZER 











Write for Sample and Bu//etin 
or see Chemical Materia/s Catalog - Pages 173-175. 


HARCHEM DIVISION 


WALLACE & TIERNAN, INC. 
25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 


== THE KEY TO 





BETTER PLASTICS 


IN CANADA W C. HARDESTY CO. OF CANADA. LTO... TORONTO 


MODERN PLASTICS 





@ SELECT the items you wont 
© RCE the corresponding numbers on the post cord | HELPFUL LITERATURE FREE 


© FILL IN the information requested 


There is valuable data — worth dollars and cents to you— 
© mit a0 peange eames in the literature and samples described below. 


EQUIPMENT SUPPLIES SERVICES 








EPOXY CURING AGENTS. 10-pag- bro- VINYL ACETATE MONOMER. 16-page 
the 1 al- : chemical properties, 
ter- cations, analytical methods and 7 
tiary amine reactions and, in data on a vinyl acetate 
contain hydroxyl groups which give them 
some characteristics of alcohol. at 


TAKE OFF. 4-page illustrated brochure 
Sante « wa take off unit which 
accepts any shape plastic up to 5 in; 

tes at up to 238 ft. per min. 
&T Machine Works. ( 


BLOW-MOLDING EQUIPMENT. Itlus- 


trated 4- broch tions 
and deciles Gita on mamta lh. pocre vo 
of Moo-antiban ¢ an an chines with yor 


tion capacities to 450 Ibs. of material per 
hour. Auto-Blow Corp. (L-903) 


Leg men meng — eteind 18- 
page ure descri typical app! 

tions of the highly versatile Vulcanized 
Fi which has excellent arc resistance, 
low conductivity, high abrasion 
resistance, and is y strong in 
relation to unit weight, National Vulcan- 
ized Fibre Co. (L-004) 


WEIGHING J 

$6-page ron bes a line of wei 
ing machines in capacities from 2000 mi 
om 4 1000 Ibs. , es and full- 
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Please send me the free items circled below. 





Manufacturers of blow molding machines. 


ABCDEFGHIJKLMNOPQRSTUVWKXKYZ 


AA BB CC DD EE FF GG HH Il 


Circle the letter corresponding to the name of the monvfocturer listed at the end of 
the article “Blow Molding,” whom you desire additional machinery specifications. 











L-901 1-902 1-903 1-904 1-905 1-906 L-907 1-908 1-909 1-910 L-911 
L-912 1-913 1-914 L-915 L-916 L-917 L-918 L-919 L-920 1-921 1-922 
L-923 1-924 1-925 L-926 L-927 1-928 L-929 L-930 L-931 1-932 1-933 
1-934 1-935 1-936 1-937 L-938 1-939 1-940 1-941 1-942 1-943 1-944 


Please i subscription ond would | te receive the 
pa y tssve (U.S.A. & 
25.00) please ‘ 


Plainly} 

















SUAREE. ciccces os odie u éirak soe 1 an hace ce ethene be 
COMPANY ....eececeeees 


STREET ... 


eeereeeneeerereeeeeeeeeeaeeeeeeeeeeeee 


(This card cannot be honored after March 15, 1960) 





FR 


There is valuable data — worth dollars and cents to you — 
in the literature and samples described below. 


EQUIPMENT - 


EE HELPFUL LITERATURE 





SUPPLIES 


@ SELECT the items you want 

@ CIRCLE the corresponding numbers on the post cord 
© FILL IN the information requested 

© MAIL — no postage required 


SERVICES 





DIE HOBBING & CASTING. [lustrated 
8-page and 12-page reprints describe the 
, og enna casting ue, 

loes not require an expendable pattern, 
and discuss when and how to hob. New- 
ark Die Hobbing & Casting Co. 


CELLULOSE ACETATE MOLDINC 


COMPOUNDS. Illustrated 16- 
tin pus specifications and applications of 
six formulae in a line of 

pounds, and 


INJECTION MOLDING MACHINE. 
lustrated 4-page brochure and 
sheet an injection molder with a 


PNEUMATIC CONVEYOR. [Illustrated 
28-page brochure describes a method of 
conveying bulk = 
through a system, '° 
lation in plastics —— ; 


ANTI-STATIC AGENT. Bulletin sheet 
lescribes an for nylon, 
quiet Ment: end Supplied as 
ee = ee 
Guenion, Tae. 7 oF pet -029) 








BUSINESS REPLY CARD 


First Class Permit 2656, New York, NM. Y. 
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Village Station Box No. 103 


NEW YORK 14, N. Y. 


contact methods in capability, limitation 
and cost. Daystrom-Weston. 





ANNOUNGING.: 


New Conoco 


DEMIVIS' 


for vinyl foam 


Foam made with a conventional sulfonate Foam made with CONOCO DEMIVIS 


Continental Oil Company announces a new product .. . Its many outstanding advantages include: 
CONOCO DEMIVIS. It is a synthetic calcium sulfonate in. Greater compatibility with PVC resins 
a plasticized system for use in making open-cell vinyl foam ¢ No exudation or spewing problems 
in which blowing is completed before gelation. ¢ Wider range of primary plasticizers 


Investigate the possibilities for CONOCO DEMIVIS in your ° Low viscosity for easier handling, accurate 
operations. Actual tests prove that this outstanding new mSnSUENG 
product makes a finer, more uniform foam cell than foam Light color results in whiter foams 


made with natural sulfonates diluted in mineral oil. gpieeser egy 


CONOCO DEMIVIS is available in commercial quantities today for prompt delivery. ICONOCO 


CONTINENTAL OIL COMPANY Vv 


1270 Avenue of the Americas, New York 20, N.Y. 


*Continental Oil Company 
Trademark 
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REINFORCING BLANKETS 
... dado what no others can 


Made of mechanically interlocked Orlon* 
or Dacron* fibers—no binders or adhesives 
are used. Result is a light weight, high 
strength, easy-to-work-with reinforcing 
blanket, one that gives you— 


¢ high abrasion resistance (better than glass) ¢ ex- 
cellent electrical properties « uniform loading —no 
resin-rich corners * outstanding corrosion resist 
ance « safe for food and furniture—no sharp frag- 
ments « smooth handsome surface « exceptional 
weatherability (Orion*) « forms well after curing 
* low moisture absorption « limitiess shelf life 
* easy to mold in deep draws 


The uses of Troy Tuf are virtually un- 
tapped. To get the entire story on this 
exciting new material, send today for our 
Technical Data Book—it’s packed with 
practical information. 
e*eeeeeeeeeeensneeeeeeeeeeeeenee 
SMART SANDWICH FOR 

DESIGNERS In some 

cases, Troy Tuf Dacron* 

can be used as a veil 

or overlay in combination 

with other materials 


*Du Pont tradenames 


“Troy IuF REINFORCING BLANKETS 


industrial Products Division, Troy Blanket Mills, 200 Madison Ave., New York 16, N. Y. 














The “P” 
and the 


is for plastic, the “F” 
S” for sales. It's a simple 


formula and the only wonder is why more 


plastic manufacturers and fabricators 
have not used it to their own advantage 


Fragrance specialties for plastics are low in 


cost and very effective 
used in two ways 


They may be 
either to modify 


or mask any unpleasant odor the plastic 


may possess, or to give the finished 
plastic product an appealing and 


appropriate scent. We'll be glad to discuss 


either possibility with you if you're 
interested 
timely pamphlet on this subject 

PLASTIC ODORANTS by FRITZSCHE” 


Meanwhile, write us now for 


for fragrance, 


it's FREE! 


FRITZSCHE 
BROTHERS, INC. 


PORT AUTHORITY BUILDING 
76 Ninth Avenue, New York 11, N. Y. 
(BRANCH OFFICES IN PRINCIPAL CITIES) 








The specialty phenolics 


(From pp. 81-84) 


ties. And the cost? Thirty-two 
cents per pound. 

In missile work, new phenolic 
compounds with glass and quartz 
fillers are upon to with- 
higher temperatures 
for shorter periods of time. Used 
in nose cones and as rocket motor 


called 


stand even 


insulation, the phenolic protects 
internal metal components against 
surface temperatures of 5000° F. 
At this temperature, at a gas 
velocity of Mach 3, although the 
special materials will have their 
surfaces scorched and eroded to a 
depth of about '% in., they main- 
tain their structural integrity in % 
in. sections. For contrast, a '% in. 
thick phenolic-asbestos insulation 
is destroyed under these condi- 
tions. Although these materials 
$10.50 /lb. they are cheap 
relative to what a slow-up in the 
missile program would cost. 

All of these examples demon- 
strate the versatility of phenolics 
as first class engineering materials. 
These are all tough jobs where 
phenolics are often the only ma- 
terials that do the job. 

Being generally available in 
only blacks or browns, purely 
phenolic molding materials have 
been somewhat limited in the past 
to non-decorative 


cost 


applications. 
Although technology has not as 
yet been able to improve the 
colorability of phenolic resin it- 
self, special blends of melamine 
and phenolic resins are now avail- 
able in several stable and attrac- 
tive colors at 34 to 45¢ per pound. 
In addition, new techniques have 
been developed to get around the 
color block to use the inexpensive 
phenolic molding powders in 
those specific decorative applica- 
tions where other good properties 
are, likewise, required. 

One of these techniques, which 
has been extensively used in the 
past on radio cabinets is painting 
and coating. Today there are 
decorative epoxy-based coatings 
and paints available which have 
excellent adhesion, abrasion re- 
sistance, and hiding power, and 
can be had in a variety of colors. 
Admittedly, decorative  treat- 
ments increase the cost; however, 
when such properties as rigidity, 
dimensional stability, or heat re- 
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sistance are required the use of 
a coated phenolic is often the 
least expensive method. A good 
example of automotive 
dome light of one of our lower 
priced cars. Here vacuum metal- 
lizing applied a high chrome finish 
to the phenolic molding with 
striking results (photo, p. 84). 
Another technique, not widely 


this is 


used today, may be electroplating. 
Using conductive phenolics which 
are currently available, it is possi- 
ble to apply metal coatings and 
jackets up to several mils thick. 

Another method for decorating 
phenolics is the use of melamine 
overlays. Although long used in 
the production of decorative 
laminates, it has not been widely 
exploited in molded parts. This 
at limited to 
plain surfaces but could be used 
to advantage flat 


decorative 


method is present 


in 


parts with 


surfaces requiring a 

In fact work is 
going on to produce molded phen- 
wall tile this method 
and a specially formulated water 


treatment some 


olic using 


resistant phenolic molding mate- 
rial has been developed. 

People in the industry are talk- 
ing about more and more inte- 
gration in the design of phenolic 
parts. For instance, why not mold 
a printed circuit board with cir- 
cuitry, tube 
all as one in- 
tegral molding? It could result in 


lower tool costs and a 


mounting lugs, or 


transistor bases 


reduction 
in the assembly labor required 
Today, with the advanced tech- 
nology existing in the formulation 
and use of phenolic, the designer 
has at his command a greater and 
more versatile array than at any 
other time in the past. And if his 
requirements cannot be met with 
existing formulations, the 
be ex- 
pected to solve his problems by 
developing new materials. 


resin 


supplier can reasonably 
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SEILON SOLVED ASIDE’ PROBLEM 


for a Michigan trucker 


lt all started here... > 


The panel sides of a flatbed trailer take 
a terrific beating...it’s a real problem of 
weight, maintenance and replacement. 
Mr. Homer W. Baker, an independent 
broker under contract to Yellow Transit 
Lines, felt there must be a better material 
to answer the side panel problem. His 25 
years’ experience as a trucker indicated 
to him the definite need for a rugged, 
color fast, high impact, yet lightweight, 
panel. But where, how and what? 


TTL 
yt siti 
mT 


Me ill 
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increased operating profit: 


have a “side”, 


phone call will start us working. 





a 
...10W, Mr. Baker is sold on SEILON 


PLA 


SEILON VHI more than solved Mr. Baker's “ 
with the “new look”, shown above, plus all these SEILON VHI advantages for 


@ Light weight permits increased payload — panels can quickly pay for themselves. 

@ Periodic repainting eliminated — can be easily washed. 

@ SEILON panel assembly on empty trailer bed reduces noise level — reduces driver fatigue. 

@ SEILON will not absorb water—no rusting or warping. 

@ Exceptionally high impact strength and tear strength. 

@ SEILON can be machined very easily with the simplest woodworking tools. 

We are happy to have had a hand in solving Mr. Baker's “side” problem. If you 
or even a“top and bottom” problem, we will welcome the 

opportunity to consult with you on your individual specifications. A letter or 


q...the solution seemed 


simple for SEILON 


Mr. Baker told Yellow Transit Lines... 
Yellow Transit told Sewell Manufacturing 
Company...and Sewell suggested SEILON 
VHI, Seiberling’s highest impact copoly- 
mer vinyl sheeting. Sewell, with wide 
experience in the superior press forming 
properties of SEILON VHI, developed a 
corrugated, interlocking design side panel 
to fit Mr. Baker’s requirements. 





side” problem. He now has the trailer 














PLASTICS DIVISION 
SEIBERLING RUBBER COMPANY 


Newcomerstown, Ohio 


e Phone: HYatt 8-8304 





Automation 
in Scrap Handling 


»» TUREM UT 


FOREMOST AUTOMATIC FILM AND SHEET SCRAP HANDLING EQUIPMENT 














FOREMOST AUTOMATIC MOLDED SCRAP HANDLING EQUIPMENT 














Do you want your scrap to disappear back into your product automatically? 
These systems automatically blend your scrap with virgin material and 
return it to your processing machine. Automatic color control can be added 
to this system. Recent installations have recovered investment for customer 
within 90 days. Manufactured and engineered by Foremost Machine Builders, 
Inc., Livingston, New Jersey, and sold by: 


Minneapolis, Minnesota; Dallas, Texas; Alhambra, California; Toronto, Canada 
(Husxy Manufacturing & Too! Works, Limited). 








Do-it-yourself zoo 
(From pp. 94-95) 


duction run. In order to reduce 
pilferage at the dealer, the parts 
are polyethylene-film bagged at 
the machine as the first step in the 
packing operation. 


What problems 
had to be solved 

First test shots indicated a fill 
problem, due to both heavy and 
thin sections parts in the same 
mold. This problem was over- 
come by increasing the size of 
the runners. The runners on the 
three-color mold are %2 and %g¢ 
in., the runners on the conven- 
tional mold are %¢ inch. The cy- 
cle for both molds is between 
100 and 125 shots per hour. 

There were shrink problems. 
Core pin dimensions (match pins) 
varied with each part because of 
differences in configuration. A 
rigid inspection system was set 
to determine the total shrinkage 
after molding. Matching and fit- 
ting the parts together according 
to the dimensions proved to be 
unsatisfactory due to shrinkage. 
This problem was finally solved 
by having final match lines be- 
tween parts that had to mate ma- 
chined by an engraver while the 
mold was in the injection machine 
on cycle. 

Although the finished product 
seems to appear as if the parts 
were post-treated, the soft effect 
was achieved by extra care in the 
finishing of the mold steel. 

The problem of the adherence 
of paint for the eye decoration of 
the animals was easily solved by 
using a ketone thinner with the 
lacquer base 

Much more difficult to solve 
than the mechanical production 
of the animals was the design 
concept of the original hand sculp- 
tured models. Each animal had to 
have certain personality char- 
acteristics of its own—and yet the 
parts of each one had to be inter- 
changeable. 

No sales or resin consumption 
figures are available on this appli- 
cation. But from all accounts it 
is moving briskly. Its success will 
undoubtedly pave the way for a 
full-scale invasion by high-dens- 
ity PE of large areas in the do-it- 
yourself model market.—End 
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KO DAN 


SYNTHETIC 


PEARL PIGMENTS 


FOR COMPOUNDING INTO 


POLYETHYLENE CASEIN 
POLYSTYRENE POLYESTERS 
VINYL PHENOLICS (CAST) 
ACETATE ACRYLICS (CAST) 
NITRATE POLYPROPYLENE 
ACRYLICS and other resins 


COATING ALL SURFACES 


Rona Pearl Pigments are heat and light 
stable, non-reactive, non-corrosive, and 
impart high pearly luster, exceptional 
depth and brilliance at very low cost. 


East 21st and East 22nd Sts., Bayonne 5, N. J. 
Manvfacturers of Pearl Essence exclusively 
Plants: Maine + New Jersey + Canada 














SOLVE YOUR PACKING PROBLEMS 
at Low Cost with 


PARTITIONS 


- Sleeves - Necks - 
FOR PROTECTIVE 
PACKAGING 


A . 
5-7 


YY 


4 


Pre-assembled 

...Custom Made... 
Z, TO YOUR EXACT 
Fe SPECIFICATIONS 


WRITE, PHONE, WIRE for QUOTATIONS on YOUR REQUIREMENTS 





Peter Partition Corp. operates one of America's 
largest plants devoted exclusively to the 
production of cardboard partitions. 


PETER PARTITION CORP. 


Manufacturers of Cardboard Partitions 


124 BOERUM PLACE BROOKLYN 1, N.Y. 


Telephone: TRiangle 5-4033 





THORESON: 


SERV! 





Hopper-dryer and Thoreson-McCosh 
Jet hopper loader Hopper-dryer 


More production, lower costs, 
higher products quality because of 
properly controlled conditioning 
of material, no compressed air. 
Easy installation in minutes. 


Dries and preheats material at 
less cost than conventional drying 
ovens. Easy installation on stand- 
ard injection and extrusion 
machines. No compressed air. 


“C0Sh, ING. 


Shearway granulator, Thoreson-McCosh 
blender and loader new Hi-dri unit 


Granulates and loads in one oper- 
ation. With our Hopper-dryer it 
is the most effective drying, load- 
ing, granulating, blending unit 
obtainable. No compressed air. 


Simple mechanical (no chemicals) 
dehumidifier for use with our 
Hopper-Dryers on extremely hy- 
groscopic materials under high 
humidity conditions, inexpensive. 


For complete information write today. THORESON-McCOSH, Inc., 18208 W. McNichols, Detroit 19, Michigan, KEnwood 1-4700 
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Every inquiry 
gets a 
tailor-made answer 


GPU Sie-dervice 


gives you complete facts about 
specific locations to fit your needs 


We feel that anyone who writes us deserves a personal reply! 
That’s why your answer will be tailor-made to your operations, 
your marketing situation, with plant site recommendations screened 
to meet your requirements. Other companies have already found 
our personal assistance extremely valuable. You will, too. Write, 
wire or phone today, knowing that your inquiry will receive 
prompt, la:lor-made attenuon 


tr —"*. 
' gs rortie fos: © Dover 
on ey gO PENNSYLVANIA et 


@Merristown 
Altoona e . Magers 


Leonor « Keyperty 


Metropolitan Edison Co 
Pennsylvania Electric Co 
New Jersey Power & Light Co 


Asbur a4 
lotewood® 


Jersey Central Power & Light Co j) 
GENERAL PUBLIC UTILITIES 
CORPORATION 


Att: Wm. J. Jamieson, Area Development Director, Dept. MP-5 
67 Broad St., New York 4, N. Y Whitehall 3-5600 





U. S. pavilion 
(From pp. 86-88) 


of caulking compound was run 
around the top of a column, the 
studs in the top of the column 
were pushed through the cor- 
responding holes in the base of 
the canopy, and the column 
rapidly bolted to the canopy. At 
this time, also, the necessary bolt 
holes were drilled along the up- 
standing edge ribs of the canopies 
to permit them to be bolted to 
adjacent umbrellas. 

With this column-canopy as- 
sembly completed, the crane lifted 
the umbrella into position over 
the footing, four dogs were bolted 
down to make the connection from 
the base flange to the anchor bolts, 
and at the top, the upstanding 
edge ribs had to be bolted to the 
corresponding ribs of the adjacent 
umbrellas. 

When the umbrellas were in 
place for a given pavilion, a 
caulking bead was run along the 
tops of all pairs of edge ribs to 
provide a watertight seal. Flood- 
lights were installed above the 
canopies for night-time illumina- 
tion. The soft, diffused light trans- 
mitted by the thin canopy shells 
in the daytime was highly satis- 
factory for daytime illumination. 

Drainage was provided by 
allowing rainwater to run down 
the hollow column and _ out 
through two slots cut in the steel 
pipe which provided the connec- 
tion between the plastic column 
and the steel flange at the bottom. 
A circular cast concrete unit 
placed on top of the footing, 
around the base of the column, 
formed a small sump, and cement- 
asbestos pipe buried in the ground 
carried the water from the sump 
to a dry well. 

To students of architecture, to 
construction engineers, and even 
to conservationists, the U. S. 
Pavilion in Moscow offered new 
ideas for protective construction. 
In many parts of the world erratic 
rainfall pattern and peculiar soil 
conditions make the saving of 
water a major problem. The lily 
column makes it possible to col- 
lect water automatically. 

Mopern Ptastics is grateful to 
Prof. Albert G. H. Dietz for pre- 
paring the major portion of this 
report.—End 
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of the new illustrated booklet 
describing the line of Hartig 
Extruders and Matched Aux- 
iliary Equipment 


& 
fo 
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All Hartig research and development 
has been directed toward greater 
production efficiency. Today, Hartig 
extruders are known for their high pro- 
duction rate; ease of set-up, start-up 
and purging; for automatic operation 
requiring less skilled manpower; and 
for the fine control essential to precision 
extrusion and quality. 


Hartig extruders and matched auxiliary 
equipment are ruggedly built to stand 
up for long continuous runs with mini- 
mum down time for maintenance. 


As a result, in shops equipped with 
Hartig and one or more other makes, 
you will usually find Hartigs logging 
more production time. We will be glad 
to give you facts and figures on Hartig 
equipment for your operation. 


v 
HARTIG TER 
EXTRUDERS — 


Division of Midland-Ross Corporation 
MOUNTAINSIDE, NEW JERSEY 


in Canada: ROSS ENGINEERING OF CANADA LIMITED 
MONTREAL * FREDERICTON * TORONTO 
PORT ARTHUR © VANCOUVER 


Hartig 4/2” extruder, 24:1 L/D, 
with sheeting die. 


Effective Screw Length: 1084,” 
Nominal Capacity: 350-450 Ibs./hr. 
Barrel Heat: 19 bands, 3200 W ea. 
Control Zones: barrel, 4 (standard) 
Temperature Controls: 4 (proportioning) 
Thrust Bearing Capacity: 299,000 Ibs. 
Floor Dimensions: 203” x 82” 

Weight (approx.): 8500 Ibs. 

Motor Drive: 50-75 hp. (standard) 





Blow molding 


(From pp. 96-100) 

appears to be a reasonably ac- 
curate accounting as of 
However, 


now. 
the editors of MopERN 
have heard rumors of 
other companies planning to enter 
the business, and there may be 
some 


PLASTICS 


overseas who 
not yet their 
plans. As these names become 


available, they will be published. 
The cost for setting up a blow 


companies 


have publicized 


molding operation seems to run 
all over the lot and centers mostly 
around the blow molding machine 
itself. In a quick survey taken by 
the MopERN PLASTICS, 
prices for blow molding equip- 
ment 


editors of 
(including either 
the injection molding 
machine) went as low as $12,000 
and as high as over $50,000. For 
what it is worth as a benchmark, 
the 
survey 


an ex- 
truder or 


majority of answers to our 
hover around 
the $18,000 to $25,000 category. 
Most respondents to the survey 
that air 


necessary 


seemed to 


agreed compresscrs are 


The average here ran 


from less than $750 for a 3 hp. 
compressor to between $2000 and 
$2300 for a 10 to 15 hp. compres- 
sor. Also agreed upon was the 
need for a scrap grinder to run 
from about $800 to $1000. Regard- 
ing other auxiliary equipment, 
one manufacturer lumped all 
equipment together (ie., saw, 
drill press, flame-treating equip- 
ment for preparing PE parts for 
decoration, and hand tools) under 
an over-all figure of $2000. Other 
manufacturers claimed this figure 
was too low and pointed to the 
fact that a flame treating unit by 
itself may $1385. 


cost Several 


manufacturers also emphasized 
the need for a refrigerating unit 
or mold chiller. Since the blow 
molding cycle is so dependent on 
the length of time it takes for the 
material to set up in the mold, 
the mold chiller can reduce cycle 
time considerably. A typical 7% 
hp. unit which can take care of 
three blow molding machines 
might sell for $2000 to $3000. But 
you get what you pay for, and 
prospective purchasers would do 
well to check individual compa- 
nies on costs, sizes, and outputs of 
specific machines. 

Since each blow molded appli- 





Table 1: Estimated costs of blow molding 





Molding cost (at $8/hr.) 

Colored PE at 33¢/lb. (Four 
pieces in a lb.) 

Cardboard and gum tape 

Finishing, shipping 

Mold amortization (142 million 
pieces ) 


Total for 100 pieces 


2.68 


(at $12/hr.) 


(at 40¢ Ib.) 
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COMPRESSION MOLDING PRESS 


LTT: 


EEMCO offers a complete line of 
heavy duty hydraulic presses for com- 
pression or transfer molding, lami- 
nating and polishing. Manufactured 
in all sizes, from small laboratory 
presses up to the largest, to suit any 
requirements. Also, complete instal- 
lations for reinforced plastics mold- 
ing. Investigate the EEMCO line, 
before you buy. Send us your require- 
ments, regardless of size or capacity 
required. It costs no more to have 
EEMCO design and build presses to 
meet your particular requirements. 


TRANSFER MOLDING PRESS 


‘3 


ERIE ENGINE & MFG. CO. 





954 East 12th St., ERIE, PA. 


Designers and builders of a complete line of Mills and Hydraulic Presses for the 
RUBBER, PLASTICS, FIBERGLASS and WOOD PRODUCTS INDUSTRIES. 
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HERE'S | QQ) | AST ( Of For PLAsTics 


THAT LIVE OUTDOORS* 


Du Pont Monastral® Blue BT-380-D 
and Monastral® Green GT-710-D 


Your vinyl and polyethylene products will keep their bright, crisp colors 
despite heat, sunlight and weathering when pigmented with Du Pont 
‘‘Monastral’’ Blue BT-380-D and ‘“‘Monastral”’ Green GT-710-D. 

These brilliant pigments and others in the ‘‘Monastral’’ family of blues, 
greens, and reds also offer outstanding resistance to chemicals, bleed, crock- 
ing and migration. Another advantage is their ease of dispersion. 

For complete details about these quality pigments, contact your Du Pont 
Pigments Representative, or write: E. 1. du Pont de Nemours & Co. (Inc.), 


Pigments Department, Wilmington 98, Delaware. 


*Outdoors is home to vinyl garden hose, beach ball, water toy, polyethylene sand bucket, 
styrene radio case—and a host of other plastic products. 





cation is in itself a special cate- 
gory involving its own special 
factors, it would be extremely dif- 
ficult to pinpoint the exact pro- 
duction return. Of the manufac- 
turers surveyed, the estimated 
cost per machine hour (including 
labor, overhead, rent, insurance, 
electricity, and other expenses, as 
well as capital investment, inter- 
est, and profit) ran all the way 
from $8 up to $25... and in each 
case, the application was compe- 
titive and the profit worthwhile. 
As a benchmark, most answers to 
the survey centered around a $10 
to $12/machine hour figure. 

As far as an analysis of produc- 
tion return 1s concerned, assume 
two blow molding machines (of 
the alternating manifold type) 
running 48 weeks a year, five days 
a week, on a 3-shift operation 
The two blow molded products 
under consideration will be a 1% 
qt. bottle weighing about 110 g 
and a 15 in. toy bowling pin of 
the same weight. The estimated 
molds involved 
would be $1500 for the bottle and 
$1500 for the pin (two aluminum 


ost of the four 


molds for each product at $750 
apiece). Let us assume too that 
production speed is 5 shots/min. 
11 shots 
min. are possible), 300 pieces/hr. 
(100 lb. plasticized material/hr. 
with a 2% in. extruder). 

In trying to arrive at the esti- 
mated costs, the editors of Mop- 
ERN PLASTICS came up with a wide 
range of opinion. The breakdown 
in Table I, p. 210, covers both the 
low and high figures quoted. 

One machine on three shifts 
will produce 7200 pieces per day, 
36,000 per week. In 48 
weeks, about 1% million bottles 
will be turned out on the one ma- 
chine. The 15 in. bowling pin will 
run under the same conditions 
so that between the two machines, 
the yearly gross business at the 


(this is conservative; 


pieces 


low would average out to about 
$400,000, at the high to $525,000 

Another manufacturer has used 
a more familiar term of compari- 
son. If you were making an 11-in 
high bowling pin, injection mold- 
ing figures would run along these 
lines: weight—100 g.; a 12-oz 
machine would make four half 


pins to be assembled together; 
approximate mold cost—$8000; 
production—200 pins/hr.; and ma- 
terial cost—about 834¢. With blow 
molding, the figures would be: 
weight—90 g. (thinner, more even 
walls are possible) ; four complete 
pins would be made per cycle 
(same cross-section area as in 
the injection molded half pin); 
approximate mold cost—$2600 to 
$3000; production—450 pins/hr.; 
and material cost—about 
Thus you have more than twice 
the output at less than half the 
mold cost. 


Thee. 


The savings in materials costs 
might be more emphatically il- 
lustrated by a case study of a toy 
baseball bat, 31% in. long and 15% 
in. in diameter. To injection mold 
the bat, it would be necessary to 
mold two halves which would in- 
corporate matching lugs and holes 
(to lock the two halves together) 
and cross ribs in each half to sup- 
port it. Part weight would be be- 
tween 71% and 8 ounces. A blow 
molded bat made in one piece is 
designed so that even with thin- 
ner walls, its tubular nature gives 





‘HIGHER SPEED 


For volume output of broad-width sheet and film 


Higher extrusion capacities of Rigid 
Vinyl*, Plasticized Vinyl* sheet or film, 
and chill roll Polyethylene and Poly- 
propylene film are achieved with MPM 
Equipment. Careful attention to en- 
gineering details and users’ requirements 
has produced 41%”, 6”, and 8” extruders, 
MPM dies, and take-up equipment 


Modei 600-20 
Air Cooled 
6” Extruder 


which operate as completely integrated 
systems, with outstanding performance. 


*dependent upon compound formulations 
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it rigidity. Part weight in this 
case would be between 4 and 4% 
oz.—a 50% materials saving. 
Work is being done today with 
multi-cavity setups that are push- 
ing production rates even higher. 
Although they cost more on some 
large-quantity runs, they are 
more than made up for by a re- 
duction in piece price. One manu- 
facturer has estimated that a dif- 
ference of $2000 in die costs would 
be offset by a $1/1000 price dif- 
ferential on a 2% million lot. A 
small item could accomplish this 
by an increase from 1000 per hr. 
to 1250 per hr. (assuming the av- 
erage cost of $10/machine hr.). 
The packaging markets de- 
scribed above and the non-pack- 
aging applications described last 
month (MPI, Nov. 1959, p. 83) are 
just the more obvious and im- 
mediate uses for blow molding. 
Still to be tapped are such 
areas as floats, life preservers, 
mats, and other swimming ac- 
cessories; appliance parts, e.g. 
blow molded ducting; industrial 
housing 


housings and com- 


ponents; insecticide tanks and 


storage tanks for agricultural 
uses; shades and fittings for the 
lighting industry—and on and on! 
Still to be developed are such 
concepts as blow molding a thin- 
walled product and then filling it 
with foam-in-place plastics or 
plaster for structural strength. 
Refrigerator door panels and car 
seats could be made this way. 
The possibilities are limitless: 
if you can blow mold a baseball 
bat, you cax blow mold a thin, 
lightweight rake handle; if you 
can blow mold a toy wheel, you 
can blow mold a functional wheel 
for scooters, lawn mowers, golf 
carts, etc.; if you can blow mold 
a doll leg, you can blow mold a 
furniture leg and fill it with foam; 
if you can blow mold a doll, you 
can blow mold a mannequin o1 
other display fixture; if you can 
blow mold a bottle, you can blow 
mold a flashlight housing... . 
Considering the pace at which 
blow molding is now going, it is 
to be hoped that potential users 
will give careful considerations to 
its limitations as well as to its 
advantages before making any de- 


cisions. There is no place in a 
fast-moving industry of this type 
for unrealistic cost estimating, 
“get-rich-quick” schemes, or any 
blue-sky thinking that will pro- 
mote blow molding in application 
areas for which it is not suitable. 

Built on a sound and carefully 
controlled basis, it can really go 
places in the future. 
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PLASTIC PROD 
...in gage thicknesses from 1 MIL’TO' 20 MILS ~~ 


Design features permit operating head 
pressures of 10,000 psi, and B-10 (bear- 
ing) life at 5,000 psi and 75 rpm of 
206,400 hours on the 41%” extruder, 
288,000 hours on the 6” extruder, and 
56,000 hours on the 8” extruder. 


Call or write for complete technical in- 
formation. Let us prove, beyond doubt, 
that “MPM quality is the best 


economy.” 


64 Lakeview Avenue, Clifton, N.J., GR 
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Fiberglass molding? 
Get finer results with 


FR FRENCH PRESSES a 




















300 Ton Press 

36” Stroke 

54” to 66” Adjustable Daylight 
36” x 30” Pressing Surface 


Our engineers will gladly assist you with your press 
room needs. Outline your requirements; get full details 


on a French Press engineered for your particular meth- 
ods and materials. 


HYDRAULIC PRESS DIVISION 
REPRESENTATIVES ACROSS THE NATION: 


Boston —- New York — Cleveland — Chicage — Denver 
Los Angeles — Akron — Buffalo — Detroit 


THE FRENCH OIL MILL MACHINERY CO. 
1000 Greene St., Piqua, Ohio 





Sta-Warm heated 

pipe conveys melted 

plastics and many com 

pounds any distance from : 
heated pressure tanks to point of use. Most im- 
portant among the profit-producing features of 
this electrically heated pipe are: 

@ FASTER PRODUCTION — allows hot materials to flow 
more freely, dispense without clogging, assuring 
uninterrupted operation, 

@ ACCURATE CONTROL — automatic thermostat with 
selective range to maintain close control. 

@ EVEN HEAT— multiple circuit Sta-Warm heating 
element assures uniform heat throughout the line. 


WRITE TODAY FOR NEW BULLETINS 


“If You Can Wrap ~ 
a String Around 
It, Sta-Warm Can 
Heat It for You.” 


858 N. CHESTNUT ST., RAVENNA, OHIO 





Subsidiary of ABRASIVE & METAL PRODUCTS CO. 
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Introducing the new CARVER 
MARK IV PLASTIC LAMINATOR 


This portable, desk-top laminator processes tamper-proof, 
moisture-proof, life-time laminations: cards, badges or 
photographs. Extremely simple, reliable. Self-contained; 
requires only normal AC outlet. Thermostat control for 
automatic heating, cooling. Capacity up to 60 wallet size 
cards or 120 badges per hr. Write for illustrated bulletin. 


FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 


wus 1 CHATHAM ROAD, SUMMIT, N.7. | 
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Roll-chilled PE 


(From pp. 109-114) 


important, and one might decide 
to set it aside for further investi- 
gation. (Statistical tests can be 
applied to determine the limits of 
error of such slopes, if one wants 
a clearer picture.) 

Where more than two levels are 
used, a better picture of the de- 
pendence of the property on the 
operating factor is obtained, as 
in Fig. 4, p. 111, which shows the 
variation of haze with resin den- 
sity. Here the intermediate points 
have been omitted and curves 
have been drawn for the average 
and extreme lower and upper 
points. Such a plot shows at a 
glance that 1) haze passes through 
a minimum at a density of about 
0.927, and 2) that this minimum 
may be rather sharp or very 
gradual, depending on the other 
operating conditions. Had only 
two levels been used, say 0.918 
and 0.933, this minimum could 
not possibly have been revealed, 
and 0.933 density would have 
looked best from the standpoint 
of minimizing haze. And because 
the haze would have seemed to 
decrease linearly as density in- 
creased, the two-level experiment 
would have encouraged the film- 
maker to try even higher densities 
to get even further reductions in 
haze. However, even with ran- 
dom-balance experiments, the 
number of runs increases rapidly 
with the number of levels; and 
two levels are better than one. 

Space does not permit our dis- 
cussing all of the best results ob- 
tained from these 24 runs. Several 
of the more significant plots are 
shown in Figs. 5 through 8. For 
those interested in examining the 
data more thoroughly, the com- 
plete test results are listed in 
Table II, p. 112. Table III, p. 114, 
gives a summary of conclusions 
reached by inspecting the 78 plots 
of properties versus operating 
factors. Because of the relatively 
poor precision of the slope esti- 
mates, we have simply sorted the 
responses into the seven classes 
defined in the table. Readers who 
wish to statistically evaluate the 
results of Table II may reach 
more quantitative (therefore, 
somewhat more useful)  state- 
ments of the factor effects on 
properties.—End 
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Lately more plastics materials 


are being sized and separated 


by Simon-Carter machines 


and are conveyed to the end of 
the machine. 


For width sizing or separating 
the Precision Graders use re- 
volving cylinders with round 
recessed perforations. The recess 
causes the materials to be pre- 
sented to the round perforations 
in an upended position. Narrow 
pieces pass through and wider 
pieces pass over for discharge 
at the end of the cylinder. 


CARTER GRADERS PERFORM 
THICKNESS, WIDTH SEPARATIONS 


For sizing or separating free- 
flowing granular materials by 
thickness, Carter Precision 
Graders use revolving cylinders 
with slotted perforations at the 
bottom of grooves. Saddles be- 
tween these grooves upedge the 
materials presenting them to the 
slots in an edgewise position. 
The thinner pieces pass through 
and the thicker pieces pass over 


CARTER SEPARATORS ASSURE 
POSITIVE LENGTH SEPARATION 
Carter Disc Separators contain 
a series of discs mounted on a 
revolving horizontal shaft. Each 
disc has hundreds of undercut 
pockets which select or reject 
plastics or similar materials ac- 
cording to length. As the discs 
revolve through a mixture of 
materials, the pockets lift out 
the shorter pieces. The longer 
pieces, too long to be held in the 
pockets as they rise, drop away 
from the discs. 


Write today for complete information and descriptive 
folders on Simon-Carter machines. 


SIMON-CARTER CoO. 


659 Nineteenth Ave. N. E. « Minneapolis 18, Minn. 











EPOXY MOLDING 


EPOCAST 403 





Capable of transferring at low pressures (500 PSI and lower) 
High heat distortion materials (Rigid on ejection) 
Outstanding Electricals (including high arc resistance) 
Outstanding Chemical Resistance 
Good Stability and Permanence 


Controlled ELECTRICAL INSULATING and POTTING Compounds 


WRITE FOR BULLETIN 








4516 BRAZIL STREET 
LOS ANGELES 39, CALIFORNIA 











REDUCE YOUR GRINDING COSTS! 


WITH THE 


TANGENTIAL 
CUTTING ACTION 


MODEL M-5 


GRINDER 


Rugged easy to clean, the IMS 
Model M-5 big 12” x 12” throat 
grinder uses five blades all in- 
dependently adjustable to give 
maximum cutting action on soft 
plastics or thick material sec- 
tions. 

The double size 180° screen is 
fully supported in a snap-in 
cradle and is easily removed 
for cleaning without the use of 
tools. 

Combining all the best fea- 
tures of every grinder, the M-5 
is available for immediate ship- 
ment from stock with SHP motor. 


PRICE. ...... $1450.00 


INJECTION MOLDERS SUPPLY CO. 


3514 LEE ROAD *« WYoming 11-1424 © CLEVELAND 20, OHIO 





Chemical structure 
(From pp. 131-148) 


tion and/or hydrolysis of numer- 
ous compounds, in ionization of 
acids, bases, and salts, and is a 
factor in many other chemical re- 
actions (94). It is noted for its 
ability to dissolve more different 
kinds of substances than any 
other liquid, and it is the most 
abundant natural liquid. 

In environmental and outdoor 
exposures of polymers, rain is a 
factor in stability of the material 
since it washes away soluble deg- 
radation products which might 
otherwise catalyze further de- 
composition. It may also wash 
away water-soluble compounding 
ingredients. This may be ad- 
vantageous in the case of acid- 
producing catalysts (95). It can, 
on the other hand, be undesirable 
as in the case of thin films that 
contain slightly soluble light 
stabilizers and antioxidants. 

With few exceptions plastics 
are very sensitive to the effects 
of water (96). Water may act as 
a plasticizer and may also be 
responsible for swelling of certain 
plastics and ultimate decomposi- 
tion of others. In extremely dry 
environments loss of water may 
lead to embrittlement. 

Water alone causes no per- 
manent degradation of rubber and 
it must be considered along with 
other agents of deterioration in 
order to evaluate its effects (97) 
Moderately high humidity, in 
fact, may be a favorable condi- 
tion for preventing deterioration 
of rubber (98). 

The shrinkage temperature of 
leather at which it exhibits a 
definite diminution in length and 
width when heated in an aqueous 
bath, although not fully under- 
stood, may at least be partially 
hydrolytic deterioration. Dry 
leather also changes in physical 
dimensions when heated, but the 
shrinkage temperature is about 
50° C. higher than when water 
is present (99) 

Polymers that contain hydro- 
lyzable chemical groups, such as 
amides, esters, acetals, nitriles, 
and certain ketones, and poly- 
mers in which hydrolyzable 
groups are formed as a result of 
oxidation are naturally suscep- 
tible to degradation by water (1). 
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finest lacquer for 
high impact styrene 


New from Schwartz Chemical 
Co., one of the most respected 


names in the plastics industry. 


REZ-N-LAC-C was developed for 
fast, economical, spray application 
on all types of modified styrenes, 
acrylics and ABS resins. 


Sprays on easily. Dries rapidly. 
Produces a smooth, tough, perma- 
nent high gloss finish. Excellent 
adhesion. Will withstand severest 
scotch tape and cross hatch scratch 


tests. 


REZ-N-LAC-C comes in a full range 
of standard colors. Special colors 
are matched to samples at no extra 
cost. Available in qt., gal. and 55 


gal. drums. 


Samples of this newest development 
from Schwartz Chemical Co.. are 


available upon request. 


Serving the needs of the plastic industry 


(Tod ak’ s- taf - 


CHEMICAL CO., 
50th Ave. — 2nd St 
Long Island City, N.Y. 

ST 4-7592 


MANUFACTURERS OF DYES—LACQUERS— 
CLEANERS—ADHESIVES— FOR PLASTICS 
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If these groups are branches of 
the main chain, the molecular 
weight of the polymer is not 
seriously affected. When the 
hydrolyzable group is a link in 
the backbone chain, however, 
definite detrimental changes in 
strength properties may occur. 
Hydrolysis of these condensation- 
type polymers is a random chain- 
scission process (100): 


HO HO 

N--C-(CH,),-N-C-—(CH,),-+H,O— 
HO O 
N-C-(CH,), -NH.+C-CH 


OH 


Some branching and cross-linking 
may take place during acid hy- 
drolysis (101). High temperature 
accelerates hydrolysis of poly- 
mers which are catalyzed by acid 
or alkaline conditions (1) 


Outdoor exposure 


In outdoor weathering it is gen- 
erally not possible to separate 
deterioration resulting from ultra- 
violet radiant energy from that 
due to other degradative factors, 
including moisture, ozone, oxygen, 
heat, and other agents. Although 
it may be shown that each agent 
has its own degradative pattern, 
in actual practice the degradative 
processes outdoors represent in- 
fluences of thermal, oxidative, and 
photochemical factors. 

A comprehensive study of the 
outdoor exposure for 3 yr. of 76 
samples of commercially avail- 
able plastics at four selected sites 
has been reported (102). The 
properties used for the evalua- 
tion included tensile stress-strain 
characteristics, Rockwell hard- 
ness, dielectric constant, dissipa- 
tion factor, and optical clarity 
(for transparent materials only). 
The geographic locations of the 
exposure sites represented these 
environmental extremes: 

1. Picatinny Arsenal, Dover, 
New Jersey: temperate climate. 

2. Fort Churchill, Manitoba, 
Canada: sub-arctic climate. 

3. White Proving 
Grounds, New Mexico: semi- 


Sands 


desert climate. 
4. Fort Sherman, Panama 
Canal Zone: tropical climate. 
Solar radiation (To page 220) 
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polystyrene, Nacromer cre- 
ates a jewel-like lustre. 


Whether you incorgorate 
Nacromer directly into ome 


To learn about what 
Nacromer can do you, use the 
coupon below. 


Pt hoe Pasta i thE pie 








| an MEARL CORPORATION 


41 East 42nd St., New York 17, N. Y. 


Please send information about Nacromer 


[} for incorporation into [] asa coating on 





(type ot plastic) 
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COMPANY 


ADDRESS 





THE MEARL CORPORATION 


41 EAST 42nd STREET, NEW YORK 17, N.Y 








New plastic packages boost ice cream sales 60% 


Six months after a southern ice cream maker switched from 
half-gallon conventional tubs to plastic packages molded 
from DyLENE” polystyrene sales of his premium-priced ice 
cream jumped 60 The same processor also substituted 
pint plastic packages for his quality line of sherbets. Within 
three months he had sold over 80% as many pints in th 
new plastic packages as sold in conventionally package 
pints for the entire previous year. Customers like the fresn, 
sparkling appearance of the plastic packages and they 
appreciate the fact that the package stays attractive and 
holds its shape until all the contents are used. 

[he plastic packages are molded from DyLENE polysty- 
rene, a product of Koppers, by the Clearview Container 
Company of Atlanta, a division of Greyshaw of Georgia. In 
addition to ice cream they are also used to package potato 
and gelatin salads and other dairy products retailed through 
large southern food chains. 

DYLENE polystyrene is ideal for packaging a variety of 
food products. It is inert in the presence of food acids. It 


will not affect color, taste, or odor. It is strong enough to 


stand up under quick freezing and general handling on 
trucks and in supermarkets. Packages molded from 
DYLENE polystyrene are uniform in size and shape. They 
move smoothly through automatic filling equipment at 
efficient production speeds. Because this Koppers plastic is 
dimensionally stable, lids are consistently uniform and give 
day-in, day-out capping accuracy. 

For more information on DyLENE polystyrene and these 
other fine plastics—DyLitTe* 
DYLAN 


expandable polystyrene, 
polyethylene or SupER DyLAN® polyethylene, 
write to Koppers Company, Inc., Plastics Division, Dept. 
MP-129, Pittsburgh 19, Pennsylvania. 

Offices in Principal Cities 


In Canada: Dominion Anilines and Chemicals Ltd., Toronto, Ontario 


KOPPERS 
PLASTICS 





Independent Zero clearance Uniform Drilled rolls for 
motorised hydraulically thickness by with H.P.W 
two-speed nip maintained to roll bending system for accurate 
adjustment- eliminate roll float temperature control 
manual or 


automatic 


lubrication 
standard 
FULLY DETAILED 
LITERATURE OF ALL 
FRANCIS SHAW 
EQUIPMENT IS AVAILABLE 





A Beta-ray gauge for recording 
and control of thickness 


can be provided, 


SJs8-O\fe CALENDER 


Francis Shaw 





FRANCIS SHAW & COMPANY LIMITED MANCHESTER 11 ENGLAND 


Telegrams: ‘‘ Calender’? Manchester Telephone: East 1415-8 Telex: 66-357 


London Office: 22 Great Smith Street London SW1 Telephone: Abbey 3245 Telegrams: Vibrate London Telex: 22250 
Canada: Francis Shaw (Canada) Ltd Grahams Lane Burlington Ontario Tel: Ne!son 4-2350 Grams: Calender Burlington Ontario 


OVERSEAS AGENTS THROUGHOUT THE WORLD 
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against Skin Rashes 
Caused by 


Epoxies and Toxic 
Chemicals 
Polyester Resins 


For The First Time, the Plastics Industry can 

provide protection against skin rashes, and al- 

lergies caused by the handling of epoxies, toxic 

chemicals, polyester resins, and other plastic 

Wall Dispenser materials, Easily applied, like any ordinary 

hand lotion, VANFAIRE leaves the hands soft 

and pliable—but invisibly coated to protect the skin surface. Its benefit lasts 

for several hours, and it is soluble with soap and water, when the work day is 

done. Now widely used and endorsed by the aircraft, electronics, chemical and 

plastics industries on the west coast, it is for the first time being marketed 

throughout the United States. Write for our brochure and price lists, you'll find 
there is nothing like it on the market. 


VANFAIRE COMPANY 


10732 Riverside Drive North Hollywood, California 














MICROLIMIT GAUGES 


improve product quality, 
cut material costs, too! 


Control dimension of rod, tubing, extruded 
shapes, insulated cable—any web-produced 
product from .075” to 12.0’—even while still 

in highly plastic state! 

At any speed—even in hot or smoky atmospheres 
near the die! 

Continuous... virtually instantaneous... non-contact! 


SAVE 2% —OR MORE—ON MATERIAL .. . BY 


@ redu-ing deviations from your product’s nominal diameter. 
@ cutting tolerances safely . . . consistently. 
@ cutting start-up wastage in half. 


AND REDUCE LABOR COSTS; SPEED PRODUCTION TOO! 


Microlimit Gauges are now sold and serviced 
by the Daystrom-Weston world-wide 
organization. For detailed bulletins . . . or 
other information . . . contact your local 
Daystrom-Weston representative, or write to 
Daystrom-Weston Sales Division, Newark 12, 
N. J. In Canada: Daystrom Ltd., 840 Caledonia 
Rd., Toronto 19, Ont. Export: Daystrom Int’L., 
100 Empire St., Newark 12, N. J. 


SS Seduthial Gauges 


WESTON 


WORLD LEADERS IN MEASUREMENT AND CONTROL 
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was greatest at White Sands. 
Those materials that are most 
susceptible to ultra-violet light 
degraded most severely there: for 
example, cellulosics, polystyrene, 
cast phenolic, cast allyl resin, 
polyvinyl chloride, and polyvinyl 
chloride-acetate. 

Those plastics to which cold is 
most damaging were most seri- 
ously deteriorated at Fort 
Churchill, namely, most molded 
phenolics and polyvinyl alcohol. 

The climate in the Picatinny 
Arsenal area is cyclic in nature, 
varying from very hot during the 
summer to very cold during the 
winter. Those materials that are 
most susceptible to such changes 
deteriorated most severely there, 
for example, cellulosics. 

All materials suffered consider- 
able losses in Panama, as antici- 
pated because the conditions met 
with in the tropics are considered 
to be the most severe encountered 
out-of-doors. 

The materials were classified 
into four groups with respect to 
their resistance to outdoor 
weathering (Table V, p. 144). The 
first group embraces classes and 
types of materials that were de- 
graded only slightly or not at all 
by 214 to 3 years of outdoor ex- 
posure. The second embraces 
classes or types that satisfactorily 
withstood 6 to 7 months of ex- 
posure. The third includes ma- 
terials that were seriously de- 
teriorated even by brief exposure. 
Unfortunately, for purposes of 
classification not all materials of 
a particular class or type neces- 
sarily offer similar resistance to 
the weather. Certain additives 
and modifications in formula can 
have a marked influence. The 
fourth group contains classes and 
types of plastics whose weather 
resistance varied with the com- 
positions of the individual ma- 
terials comprising them. 

A number of general observa- 
tions can be made regarding the 
results of these exposure tests: 
1) The site of exposure (climatic 
conditions) has a marked effect 
on deterioration of the plastics. 
2) Addition of carbon black to 
polyvinyl chloride and _ poly- 
ethylene has a beneficial effect in 
the retention of strength proper- 
ties during outdoor exposure. 
3) Addition of ultra-violet in- 
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MOLD THIS POWDER 
PUT 


ie F IT When the powder 


BACK INTO oo says 
PRODUCTION [iBeeNeaES 


grees, not 285 or 
315. With the 
Cambridge Mold . 
Pyrometer, the surface temperature of mold cavities is quick 
and easy to determine, and thus control. The routine use of 
the Cambridge Mold Pyrometer will 
4 go a long way in preventing off-colors, 
brittleness, warpage, soft centers and 
low tensile strength. It is an accurate, 
rugged, convenient instrument that 
molders like and will use. 
Send for bulletin 194 $ 
CAMBRIDGE INSTRUMENT CO., INC. 


NORTH AMERICAN New York 17, NY. 


CARBIDE TIPPED SAWS & FINISHING TOOLS ’ ee CAMBRIDGE 


The right tool for the right wood, metal or plastic. Couination end MOLD e NEEDLE e ROLL | 
Smoother cutting line, no ripping, no chipping. Makes Single Purpose ew all 


big cuts in replacement and maintenance costs. Instruments 
Write for free catalog today. PYROMETERS | 
AMERICAN PRODUCTS CORP. Bulletin 194—S gives details of these instruments. 


P.O. BOX 291K, JASPER, INDIANA They*help save money and make better plastics. 








Injection Molding’s Most 
Versatile Performer! 


Announcing the new 20 ounce Impco 


Model HA16-425 720 Dry Cycles Per Hour 
200 Pounds Per Hour Plasticizing Capacity 
24” Inch Stroke Hydraulic Knockout 


IMPROVED MACHINERY INC. NAsHUA, NEW HAMPSHIRE 


In Canada, Sherbrooke Machineries Ltd., Sherbrooke, Quebec 
Export Distributors: Omni Products Corp., 460 Fourth Avenue, New York, New York 
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Your fast way of pre-determining the 
weathering qualities of a Plastic is in 
the ATLAS WEATHER-OMETER 


Test for resistance to sunlight, moisture, and 
thermal shock. 
Results are accurate and reliable and can be 
reproduced precisely over and over again. 
The Weather-Ometer furnishes a yard stick 
to measure the improved quality of a plastic 
in development and to main- 
tain a standard of quality in 
production. 
Automatic control of light, 
moisture, and temperature, 
can be set for repeating cycles 
according to the test program 
selected. A year of destructive 
weathering can be reduced to 
a few weeks of testing in the 
Weather-Ometer. 
For Color Fastness ni use the 
Atlas Fade-Ometer Fully auto 


matic in operation 


Write for technical information and recom- 
mendations for your particular problem. 





FOR 
BLOW MOLDING 
INJECTION MOLDING 
EXTRUDING 


The latest in 
engineering developments 


Low temperature 
applications 


Complete, 
self-contained 
portable refrigerating 
units, 7/, h.p. & 15 hp. 
AND UP 


Delivered, checked out 
set up & operating in your plant 


PEUCHEN ENGINEERING CORPORATION 


P.O. BOX 3164 
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hibitors in polyamides had in- 
consistent effects in the different 
locations (more severe break- 
down at White Sands and Pana- 
ma). 4) Addition of antioxidants 
to cellulosic plastics has a marked 
beneficial effect in retention of 
strength properties at all loca- 
tions except the sub-arctic. 

Considerable additional infor- 
mation regarding the effects of 
outdoor weathering on plastics of 
various chemical types is avail- 
able in the literature (103-106) 

Standard laboratory tests de- 
signed to evaluate polymer sta- 
bility under service conditions are 
generally suitable for comparative 
purposes, but any correlations 
between such test data and out- 
door performance must be drawn 
very carefully. It seems unlikely 
that any one test procedure or 
apparatus can reproduce arti- 
ficially the diverse and extreme 
conditions to which a polymer: 
might be subjected in actual use 
(107-109). Our knowledge of deg- 
radation mechanisms and rela- 
tionships between polymer struc- 
ture and properties will have to 
be considerably expanded in 
order to explain the complexities 
of stability of polymers under the 
influence of several parameters 
simultaneously. In the meantime, 
all laboratory aging methods 
should be evaluated in terms of 
current knowledge and improved 
or altered as necessary to repre- 
sent more closely a test of a 
fundamental factor in the aging 
of the polymer. 
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PEROXIDIC CATALYSTS...What’s behind 
the name can make a big difference 


What's in a name? Cumene hydroperoxide, diisopro- 
pylbenzene hydroperoxide, para-menthane hydroper- 
oxide, dicumyl! peroxide—those in the plastics indus- 
try know that what stands behind the name of perox- 
idic catalysts can mean all the difference in the world. 

Hercules organi peroxides are well established for 
initiating the polymerization or copolymerization of 


vinyl monomers, for curing polyester resins, and for 
What’s more 
important is that behind the Hercules name is the 


stvyrenation of oils and alkyd resins. 


nation’s most modern plant for the production of 
these materials under strict quality control condi- 
tions. You can rely on Hercules for the product you 
want, when and where you want it. 


HERCULES OXYCHEMICALS FOR PLASTICS 


ACETONE - ALPHA-METHYLSTYRENE 
ANTIOXIDANTS (DALPAC®) - CUMENE HYDROPEROXIDE (CHP)* 
DIISOPROPYLBENZENE HYDROPEROXIDE (DIBHP)* 
PARA-MENTHANE HYDROPEROXIDE (PMHP)* 
DICUMYL PEROXIDE (DI-CUP®) - PHENOL 


*Distributed by Chemical Division, McKesson & Robbins, inc., 155 East 44th Street, New York 17, N. Y. 


HERCULES SALES OFFICES 


DENVER 15. COLORADO 
9635 W. Colfax Avenue 


ATLANTA 3, GEORGIA 
134 Peachtree Street 


NEW YORK 17. NEW YORK 
380 Madison Avenue 


BOSTON 16, MASSACHUSETTS 


200 Berkeley Street 


DETROIT 2, MICHIGAN 
628 Fisher Building 
CHICAGO 4, ILLINOIS GREENVILLE, MISSISSIPPI ST 

2S. Michigan Avenue 202 Arcade Bldg 


RALEIGH, NORTH CAROLINA 
Cameron Village Station 

. LOUIS 5, MISSOURI 

Thomas Center 111 S. Bemiston Avenue 
DALLAS, TEXAS 

Fidelity Union Life Bldg 


LOS ANGELES 5, CALIFORNIA 
3460 Wilshire Boulevard 


SAN FRANCISCO 4, CALIFORNIA 
120 Montgomery Street 


For technical data on any of the Hercules Oxvchemicals for the plastic s industry. write: 


Oxychemicals Division, Naval Stores Department 
HERCULES POWDER COMPANY 


900 Market Street, Wilmington 99, Delaware 
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Why did Steel Scaffolding 

Company move to 

WESTern PENNsylvania? 
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room for future expansion. ( 4) Shi 
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heart of major markets, Sand raw materials and in the 


44 WESTern PENNsylvania communities 
are organized to do as much for you. For fur- 
ther information on these localities and the 
combination of advantages they offer, return 
the coupon below. 


RITE TODAY 
WEST PENN POWER 


an operating unit of the WEST PENN ELECTRIC SYSTEM 
Free “BERR Eee eee 


WEST PENN POWER, Area Development Department MP-15 
Cabin Hill, Greensburg, Pennsylvania 


Yes, I’m interested in WESTern PENNsylvania: 

C— Please contact me in strict confidence. Phone __ 
C-) Please send booklet, “‘Plant Location Services.” 
Name Title__ 
Company : Street__ . 


City cisiiadialcea tania Se. 
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LACA 


PVC RESINS and COMPOUNDS 


Laboratory-tested and production-proven BLA- blend or diced form, BLACAR® Compounds (both 
CAR® PVC Compounds provide the superior UL-approved and general purpose) are offered 
processing qualities necessary to ensure fast, for all extrusion applications, including wire 
uniform extrusions of unsurpassed quality. and cable insulation and jacketing, flexible 


lamp cord, bell wire, garden and sprinkler hose, 
Availabie in natural, white, or black—dry tubing, clothesline, welting, etc. 


























“Toy BLACAR® Custom Compounds and Resins for special extrusion requirements—as well as for 
calendering, injection and transfer molding applications—are available. 


FOR THE BEST IN PVC RESINS AND COMPOUNDS—LOOK TO CARY! 
CARY 


CHEMICALS 
sa CARY CHEMICALS INC. 


MAIL ADDRESS: PO BOX 1128, NEW BRUNSWICK, N. J. 
PLANTS AT: EAST BRUNSWICK & FLEMINGTON, N. J. 


VINYL RESINS) = + VINYL COPOLYMERS °¢ VINYL COMPOUNDS * SPECIALTY WAXES © HIGH MELTING POINT SYNTHETIC WAXES. 
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Bimetallic 

extruder cylinders 

...any length 
<—...any diameter 
<—...any wall thickness 


Xaloy production and engineering facilities are 
the largest in the world devoted exclusively to 
bimetallic extruder cylinders. Xaloy cylinders are 
designed to increase your output, expand your 
production time, cut your replacement costs and 
reduce your down-time. Xaloy...original equip- 


; 


; y j } 
ment on all leading extruders—and the logical re 


extruder. Write for new Xaloy 


Engineering Data Guide. 


placement for every 


INDUSTRIAL 
RESEARCH 
LABORATORIES 


Division of Honolulu Oil Corp. 
961 East Slauson Ave. 
Los Angeles, Calif. 


RADIO CABINET...HI-Fl ESCUTCHEON 
. . . precision-molded by SINKO 


Of high-temp Styrene, the above exemplify the quality inherent in 
Sinko Moldings. It's no wonder therefore that some of the country’s 
leading makers of Radio, TV, HI-FI, Refrigerators, and other appliances 
look to us for accurately molded and finished Plastic Parts and Products 
. economically produced. 

Call on us when you need Plastic Moldings! 


WE MO'D AIL THERMOPLASTICS . . . from 2 to 175 oz. 


SZ MANUFACTURING and TOOL CO. 


7310 W WILSON AVE + CHICAG 
Offices in Principal Cities Throughout the United States 





FREE CATALOG 


WOLDING 


4 plastic Port 


gusToM 


gmo! 


SMALL 
PARTS 
IN 
PLASTICS 


Pa) es 


avings too! 


You’ll find the answer to low cost small plastic parts 
(up to 6 oz.) in new Wilcox mold-making techniques 
and close tolerance molding. 

WRITE FOR THIS NEW FREE CATALOG TODAY 


WILCOX PRODUCTS CO. 





3453 Dakota Ave., Minneapolis 16, Minnesota 
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A new 


KESSLER 


catalog 


The 

new 

Kessler 

tol fol lele Mel 

Tale ltrs tate] | 
chemicals — for 
textiles, paints 

and lacquers, plas- 
ita Melle Malle) «lg 
lubricants, printing 
inks, paper, leather, 
cleaning compounds— 
is just off the press. 
Write for your copy today. 


KESSLER CHEMICAL CO., Inc., 7298 State Road, Philadelphia 35, Pa. 








hd 9} Little Giant Injection 
Molding Press 
— Pneumatic — 


Check the “‘Big Giant’’ features 
Automatic Cycle Speed 50 to 500 p ‘h 
Automatic Cylinder Heat Control: + 1° 
Automatic Mold Heat Control: + 1] 
Automatic Hopper—For Accurate Feeding 
Automatic Nozzle Shut-Off Valve 
Automatic Ejection of Molded Items 


1/3-Ounce Capacity Completely Aut 





Semi-skilled operator can set up 
and operate press in 30 min- 
utes . . . press operates on 100 
psi line pressure... bench space 
required—18” x 30” .. . press 
height—26”. 


Simplomatic 
Mfg. Co. 


Dept. MP-1259, 4416 W. Chicago Ave. 
Chicago 51, Ill., U.S.A. 
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MEIKI-REED-PRENTICE (4/6 oz.) 


MEIKI offers all sorts of Injection Molding Machines, 
covering the range of 2-600 oz., including the 
following standard types : 


1. Fully-hydraulic, fully-automatic 

* H-180 (1200T - 60/80 oz., 200 oz. with preplasticizer) 
* H-120 { 700T - 40/52 oz., 140 oz. with preplasticizer) 
* H-85 ( 500T- 20/28 oz., 80 oz. with preplasticizer) 
* H-55 { 300T- 12/16 oz.) 
“ H-35 ( 200T- 8/10 oz) 

H-16 ( 80T- 3/402.) 

H8 ( 40T- 1.5/2 oz.) 

(* Oilgeor pumps and accessories available) 


MEIK I . Toggle clamping, MEIKI-REED-PRENTICE 
175T~- 4/6 oz. 
300 T - 12/16 oz. 


. Other special types 
MEIKI CO., LTD. Hi-ject* series (High-speed molders) 


1, 2-chome, Shioiri-cho, Mizuho-ku M.M. JECT* (Muilti-cylinder for multi-color) 
Nogoyo, Japon Viny-ject* (for hard vinyls) 
Cable; MEIKILTD NAGOYA etc. (*Reg. Trade Mark) 
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HIGH ; MEDIUM 
MOLECULAR MOLECULAR 


WEIGHT WEIGHT 


Low VERY LOW 
MOLECULAR MOLECULAR 
WEIGHT WEIGHT 


FIT EVERY REQUIREMENT 


most complete line of electrical grade PVC resins 
enable you to: 


© Choose the resin best suited to your equipment 

@ Be assured of maximum production without 
sacrificing quality 

If you are one of those who think there is 

ONLY ONE resin for your operations, it may 

pay you to make sure you are using the 

RIGHT ONE. Others have. 

Write today for samples and specifications. 


A CHEMICAL 


c¢ °oO R PF Oo R a F t= @ 
261 MADISON AVENUE «© NEW YORK 16, N. ¥. 
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News and interpretations of the news 


Section 2 


Biown unplasticized PVC film 


An unplasticized PVC compound 
especially designed for the pro- 
duction of crystal clear film by the 
blow extrusion process has been 
announced by British Geon Ltd., 
London, England. 

One of the chief difficulties that 
had to be overcome was that, un- 
like other thermoplastic film-form- 
ing materials, unplasticized PVC 
has no sharply defined melting 
point and does not melt at proc- 
essing temperatures. This material 
is relatively intractable at the 
maximum permissible processing 
temperatures and thus develops 
high pressures (up to 7000 p.s.i.) 
in the extruder, compared to 3000 
to 4000 p.s.i. for polyethylene. 
Stringent temperature control is 
essential and the temperature 
controlled zones need to be ar- 


ranged so that a continuous up- 
ward gradient from feed and to 
die end can be obtained. 

The compound used in the 
production of this type of film 
is based on a Breon dispersion 


polymer with added stabilizer 
and lubricant. The extrusion 
process is carried out on a high 
quality 1.8-in. machine in its 
standard form with a barrel 
length/diameter ratio of 15:1, and 
a standard film blowing head. 

Seven electrically heated zones 
are used, each of which is ac- 
curately controlled by its own 
thermostat. Three of these zones 
are situated in the barrel, one 
on the flange, two on the head 
and one on the die. The take-off 
equipment is a standard unit, 
slightly modified for 
unplasticized PVC film. 

According to British Geon, the 
film has excellent dimensional 
stability, high tensile strength, 
and very low water vapor perme- 
ability. It is flame resistant and 
possesses good light stability and 
ultra violet light resistance; also 
* Reg. US. Pat. Off. 


handling 
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(Section 1 starts on p. 39) 


the cost of unplasticized PVC 
film is said to compare favorably 
with that of other thermoplastic 
films used for packaging. It may 
be heat-sealed by conventional 
methods and will twist readily 
to form a simple closure for 
many types of packaging. 

Surface finishing is another 
field in which unplasticized PVC 
film will find many applications 
since it can be laminated to paper, 
metal, etc., to produce durable 
high-gloss surfaces. 


Overwrap resin 


The third in a series of medium- 
density polyethylenes designed 
primarily for overwrapping has 
been announced by Spencer 
Chemical Co. It is said to be 
more versatile than the others 
and is called Poly-Eth 2905. 

The new resin has a density of 
0.940, permitting it to be extruded 
into film of adequate stiffness for 
a wide range of overwrapping 
applications. In combination with 
its greater stiffness, the new ma- 
terial is said to have satisfactory 
heat-sealing qualities—proper- 
ties heretofore difficult to com- 
bine in a_ polyethylene 
wrapping film. 

Especially recommended for 
chill roll casting, this resin can 
be made into film with a density 
of about 0.932. Film below this 
density often lacks the necessary 
stiffness for many overwrapping 
applications. It can be cast at 
speeds of 250 ft./minute. Extruded 
into blown film, it will have a 
density of about 0.937. The price 
per 1000 sq. in. 1 mil thick film 
is estimated at 2.25¢, compared 
with 2.95¢ for 300 MST cellophane 
and 4.5¢ for 450 MST. 


over- 


Acrylonitrile and paper pulp 


Acrylonitrile supplied by Amer- 
ican Cyanamid Co. is now used 
in the production of paper. 
Through a process known as cya- 
noethylation, acrylonitrile is added 
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in the pulp stage to modify the 
cellulosic structure. The cyano- 
ethylated paper product forms the 
base of a new Permalex insulation 
system developed by General 
Electric for its line of pole-type 
distribution transformers. 

The new paper product, which 
makes possible a 20% increase in 
peak load capability of transformer 
ratings with no sacrifice in life 
expectancy, is reported to have 
greater resistance to deterioration 
by heat and prolonged retention of 
dielectric and tensile strength. 
The paper, manufactured by Hol- 
lingsworth & Vose Co., East Wal- 
pole, Mass., is also said to have rot 
resistance, improved acid resist- 
ance and dimensional stability. 


Nylon film 


Extruded nylon film and sheet in 
thicknesses frora 0.002 to 0.060 in., 
in widths up to 18 in., and any 
length, is being marketed by the 
United States Gasket Co., Cam- 
den, N. J., Plastics Div. of The 
Garlock Packing Co. 

The new product is said to be 
grease, abrasion, and vapor re- 
sistant; has a low coefficient of 
friction; a low permeability fac- 
tor; and can be steam sterilized. 

The film is being used as a food 
wrapping and, according to the 
company, is suitable for mass pro- 
duction stamping of thrust bear- 
ings, electric insulators, oil bear- 
ing items, etc. 


Formulation for extruded pipe 
Cycolac LL, a resin developed 
specifically for extruding rigid 
plastic pipe, has been introduced 
by Marbon Chemical Div., Borg- 
Warner Corp. Properties claimed 
for the resin include improved im- 
pact strength at normal and low 
temperatures, combined with good 
long term burst strength. 

Pipe made of Cycolac LL does 
not equal the ABS Type II Cycolac 
C pipe in long term fiber stress 
and rigidity. How- (To page 232) 
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from Monsanto Polyethylene 706’ resin— 
packaging film with controlled slip 
to meet every industrial requirement! 


Another reason why leading converters insist upon 
film made from 706 is controlled slip that assures 
them and their customers of a consistent product. 

Slip level is rigidly controlled within close limits 
by Monsanto’s unique blend-to-blend, bag-to-bag 
uniformity. For the converter, this “‘Big-Batch 
Uniformity’’ means consistent processing condi- 
tions, reduced waste, one-time adjusting, long 


economical runs. Toughness, openability, positive 
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seals are other qualities provided by the uniform 
resin, Monsanto Polyethylene 706. 

Work with the films that ‘‘test best” in every 
respect. For names of extruders of 706 resins and 
processing data, write to 
Monsanto Chemical Com- 
pany, Plastics Division, 
t00m 965, Springfield 2, 


Massachusetts. 
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ever, where superior impact, 
resistance to abuse or greater duc- 
tility are required, the LL mate- 
rial should be considered. Process- 
ing characteristics are comparable 
to those of the ABS Type L res- 
ins, and both Type I and Type II 
fittings can be used satisfactorily, 
the company states. 


Joint operation in epoxidation 
New plastics from which new in- 
dustrial and consumer products 
can be made are the goal of a joint 
chemical research program set up 
by Archer-Daniels-Midland Co. 
and A. Boake, Roberts & Co. Ltd. 
of London, England. 

Garden hose and footwear that 
will not crack when cold, im- 
proved plastic upholsteries, and 
completely new plastics that will 
open new markets to these ma- 
terials are some of the develop- 
ments expected. The joint research 
program will be in the field of 
epoxidation, which involves the 
chemical addition of oxygen to 
fatty materials used in plastics and 
protective coatings. It is expected 
that the research will unlock large 
new markets for soybeans. 

ADM is a leading producer of 
fatty chemicals, including alcohols 
and nitrogen compounds as well as 
epoxidized resins and vegetable 
oils. A. Boake, Roberts is active in 
epoxidized resins and vegetable 
ment in western Europe and is a 
major manufacturer of plasticizers, 
perfumes, flavorings, essences, and 
chemical specialties. 


Sprayed urethane foams 


Important advances in insulation, 
corrosion control, and other fields 
are foreseen as a result of a new 
development in sprayed rigid 
polyether-based urethane foams. 
The new foam was developed by 
the Wyandotte Chemicals Corp., 
Wyandotte, Mich., the techniques 
and equipment for spray applica- 
tion were worked out by The De- 
Vilbiss Co., Toledo, Ohio. 

The foam is self-adhering and 
can reportedly be sprayed on a 
vertical surface without sag or 
runs. Heretofore, application of 
most rigid urethane foams has re- 
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quired expensive positive displace- 
ment pumps; the new develop- 
ment, it is stated, greatly reduces 
the cost of the equipment required. 

Tests reported by DeVilbiss 
show savings in time, labor costs, 
and material of up to 75% in some 
critical installations. 

The sprayed components reach 
the surface as a liquid and begin 
instant expansion, with the foam 
setting tack free in less than 5 
minutes. Up to 7 in. of foam can 
be applied to a vertical surface 
without sag or drip. Flow is at the 
rate of from 3 to 5 Ib. of material 
per min. with 10 to 20 board ft. of 
coverage per minute. Density is 
2.5 to 3.5 lb./cu. foot. After setting, 
the foam surface can be finished 
with paint or other material. 


New DOIP piasticizer 


Latest addition to the list of plas- 
ticizers available from Eastman 
Chemical Products Inc., subsidiary 
of Eastman Kodak Co., is Di-(2- 
ethylhexyl) isophthalate (DOIP). 
A high quality primary plasticizer 
for both direct compounding and 
plastisol formulations, DOIP is re- 
ported to compare favorably in 
performance characteristics with 
dioctyl phthalate (DOP). 

The plasticizer efficiency of 
DOIP in polyvinyl chloride is said 
to be excellent. Film comparisons 
with DOP plasticized material 
show very close agreement in most 
physical properties, according to 
Eastman, although DOIP plasti- 
cized films have a lower volatility 
loss on heat aging and are slightly 
more resistant to water extraction. 


Polyethylene flame retardant 


Greater heat stability and better 
processing qualities than other 
flame retardants are claimed for 
Aroclor 5460, a retardant produced 
by Monsanto Chemical Co. 

Priced at 18%4¢/lb. in carload 
quantities, Aroclor 5460, a chlori- 
nated terphenyl, reportedly has the 
combined advantages of low cost 
plus the economy of faster proc- 
essing by improving the melt flow 
of the polyethylene. Polyethylene 
modified with Aroclor 5460 is also 
stated to show greater resistance 


to heat discoloration during injec- 
tion and extrusion molding opera- 
tions than is exhibited by other 
commercial flame retardants. 


Laminated glass for buildings 


Glass which becomes limp when 
broken instead of shattering into 
flying fragments has been pro- 
posed by a Monsanto engineer for 
windows of industrial control 
rooms and other structures ex- 
posed to hazards of explosions. 

The glass, called laminated 
safety glass, is made by sandwich- 
ing a tough, resilient polyvinyl bu- 
tyral film between two sheets of 
glass. It is the same kind of safety 
glass which has been used for a 
number of years in such uses as 
automobile windshields. 

Photographic data from a num- 
ber of tests reported by Monsanto 
indicates that laminated safety 
glass, unlike other types of safety 
glazing becomes limp under seri- 
ous explosive conditions and folds 
safely from the window. This 
seems to occur at a pressure just 
below the pressure at which 
structural failure begins to take 
place thus reducing the likelihood 
of building collapse and subse- 
quent human injury. 

Monsanto is planning a compre- 
hensive and detailed program to 
evaluate the explosion resistance 
of various glazing systems in co- 
operation with the Liberty Mutual 
Insurance Co. and also with gov- 
ernment agencies. 


Research foundation 


A grant of $2,500,000 for the estab- 
lishment of an international center 
for polymer chemistry at North 
Carolina’s new Research Triangle 
Institute has been made by the 
Camille and Henry Dreyfus Foun- 
dation. The new research center, 
to be known as the Camille Drey- 
fus Laboratory, in memory of the 
founder and first president of 
Celanese Corp. of America, will 
have its own building, research 
program, staff, and facilities. 

The staff will conduct basic in- 
vestigations in the chemistry and 
physics of polymers, including cel- 
lulose, and their derivatives, with 
the objective of expanding the 
general fund of knowledge. 

In addition, the Laboratory will 
accommodate some applied re- 
search activities. (To page 236) 
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Replaces many bronze powders on plastics or metals... 


Bee Bronzeless Golds can cut 
your paint costs 50% and more 


Interesting? There’s more. 


Bee Bronzeless Golds come to you already mixed, 

cost /ess at the gun, yet give two to three times the 
mileage of bronze powders you’re used to. When applied, 
Bee Bronzeless Golds are non-tarnishing, give a harder 
finish (3H) than conventional bronzes, and are not at 

all ‘“‘touchy”’ to handle with your spray equipment. 


All this for a saving of 50%! 


Bee Bronzeless Golds adhere to treated steel or 
aluminum and thermoplastics by merely air drying 
and without a primer. They adhere to untreated 
steel or aluminum and thermosetting plastics 

by first applying Primer EJ-2311 and air 

drving or, by applying the Bronzeless Gold 
directly, followed by baking. 


There are limitations, of course. Brilliance 
will not quite come up to that of coarser 
bronze powders, though they du- 

plicate fine lining bronzes. 


Bee Bronzeless Golds—in Yellow 
Brass, Yellow Gold, Medium Gold, 
Rose Gold, Rich Copper or 
Aluminum can give you a 
better finish for less cost. 
BRONZELESS Find out more about 
CE ODF them, now. Write 
for bulletin E-129. 


BEE CHEMICAL COMPANY Visit our Hospitality Suite, 


LOGO DIVISION Conrad Hilton 
12933 S. Stony Island Ave., Chicago 33, Hlinois 


Phone: Mitchell 6.0400 National S.P.E. Technical Meeting 
: 12-15 January — Chicago 

Gardena, California Hartford 3, Connecticut 

17000 S. Western Ave. 119 Ann Street 

Phone: DAvis 9-8343 Phone: CHapel 9-7691 
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TO HEALTHY PLASTICS APPLICATION 


DETERMINING IN-USE TOUGHNESS OF MOLDING 
MATERIALS REQUIRES STUDIES OF VELOCITY EFFECTS 


The terms “impact resistance” and 
“toughness” are difficult to define, and 
even more difficult to measure in mean- 
ingful terms. In general, impact resist- 
ance is considered to be the ability of 
a material or object to withstand a 
shock loading, or a stress delivered at 
a high rate of speed. While toughness 
also describes a “more-or-less” degree 
of resistance to breaking, it does not 
relate to any particular speed, or range 
of speeds, of loading. 


However, since the strength properties 
of plastics are time dependent, they will 
vary as the velocity, or time of stress 
application varies. These variations are 
extremely important to the designer or 
plastics engineer, particularly when the 
in-use strength of a plastic material is 
critical to the successful operation of 


a product or mechanism. 


Some plastics are more sensitive to 


SOME TYPICAL VELOCITIES 


VELOCITY 


TYPICAL CASES 
FT./SEC —- 





FIRED PROJECTILE 


BATTED BASEBALL 


— PITCHED BASEBALL 





FOOTBALL HELMET 


— TEN-FOOT FALL 


— IZOD IMPACT TEST 





— REFRIGERATOR DOOR-SLAM 








CONVENTIONAL 
TENSILE STRENGTH TESTS 








0.01 





The range of impact velocities encountered in 
actual use by plastic materials, and typical 
impact sources which generate them. 


changes in impact velocity than others, 
but most have a critical velocity above 
which they will be brittle and below 
which they remain strong and ductile. 
Thus, in selecting a material for design 
purposes, it is important to know the 
relative resistance of the plastic to im- 
pact AT VELOCITIES OF THE 
SAME ORDER AS THOSE WHICH 
THE PLASTIC WILL BE MOST 
LIKELY TO ENCOUNTER UNDER 
USE. In-use impact velocities range 
from about | ft./sec. to many hundreds 
of feet per second. At left (below) are 
some typical impact sources and the 
encountered. The 
standard Izod impact test is made at 
about 11 ft./sec. and provides only 
screening data which is inadequate for 
most design purposes. 


average velocities 


For example, data gathered during a 
study by Dow Plastics Technical Service 
Engineers on high-energy shock load- 
ings of various molding materials indi- 
cates that resistance to breakage at low 
impact velocities is often considerably 
less than at high velocities, depending 
upon the particular plastic being tested. 
In some cases, a regular grade of plastic 


exhibited greater toughness at high 
velocities than did a so-called shock- 
resistant grade of the same material. 
In other cases, it was found that soft 
materials were as stiff and tough as hard 
materials of the same general type, 
under high velocity impact. A typical 
set of high velocity oscilloscope- 
recorded stress-strain data from this 
study is illustrated at right (below). 


Further, this study illustrated the 
strengthening effect of geometry of the 
molded part, and of molecular orienta 
tion which occurs during molding. Ore 
plastic material which the Izod impact 
test interpreted as brittle, with little 
impact resistance, proved to be highly 
resistant to high velocity impact when 
tested in its final molded form. 

These tests are part of a continuing 
study by Dow engineers to provide in- 
formation and assistance to designers 
and plastics engineers in the most effec- 
tive selection and use of plastics mate- 
rials. Some of the results of this study 
are periodically reported in articles 
such as this, while detailed results and 
data are available in more complete 
form on request. 





Oscilloscope patterns of stress and strain to fracture of a typical plastic at high velocity. High 
velocity tests often completely reverse toughness findings which result from standard low velocity 


or static testing. 
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DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION 


GET THE COMPLETE SERIES OF PLASTIATRICS 
ARTICLES, BOUND IN CONVENIENT BOOKLET FORM! 


You can now get reprints of all five 
articles in this current Plastiatrics series, 
bound in convenient booklet form. 
Accompanying the booklet will be sup- 
porting technical bulletins which ex- 
pand on the subject matter of each 
article in great detail. The articles them- 
selves provide data and technical infor- 
mation of interest to designers and 


plastics engineers in all fields. 


If your work with plastics materials in- 
cludes designing, engineering, specify- 
ing, or production control, we will be 
glad to send you a copy. Just use the 
coupon below, or request a copy on 
your company letterhead. 


Following is a brief description of each 
of the articles contained in the booklet 


CLASSIFICATION OF DATA 


Defined are five basic types of data nor- 
mally employed for describing the 
properties of materials. The limitations 
and use of each type of data are de- 
scribed, together with examples of each. 


EXPANDING DATA BASE 

This article carries the discussion above 
one step further, and provides a de- 
tailed example of how quality control 
data must be expanded to permit 
screening of materials over a wider 
range of measurements. 





AMERICA’S FIRST FAMILY 
OF THERMOPLASTICS 


STYRON 

ZERLON* « ETHOCEL’ 
TYRIL 

SARAN « POLYETHYLENE 
PVC RESINS 
PELASPAN 


*Trademark 











THE DOW CHEMICAL COMPANY > 


THREE-DIMENSIONAL ANALYSIS 

The use of three-dimensional analysis 
of plastics materials data is shown. The 
article explains the function of this 
method as a design tool in determining 
the full potential value of a plastic 
under consideration. 


ENVIRONMENT STUDY 


This two-part article describes the vari- 
able effect of environment on the work- 
ing strength of plastics materials, and 
the necessity of testing under the envi- 
ronmental conditions to be encountered 
during actual use of the finished product. 





Plastics Sales Department 2102(S12. 
THE DOW CHEMICAL COMPANY 
Midland, Michigan 

Nome: — 
Compeny:__$._ EE 
Address: ___ 


City: 





Please send my copy of the complete 1959 Plastiatrics 
Studies brochure to: 


Title: 


Zone: State: 


MIDLAND, MICHIGAN 
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It is anticipated that the addi- 
tional staff required for such work 
will be supported by applied re- 
search contracts from government 
and industrial sources. 


AviSun names sales agent 
AviSun Corp., which recently be- 
gan commercial production of 
polypropylene polymer at Port 
Reading, N. J., has announced the 
appointment of A. Schulman Inc., 
Akron, Ohio, as its sales agent in 
the plastics injection molding and 
extrusion industries. 

The AviSun polymer will be 
warehouse stocked at various key 
points around the country, ready 
for quick delivery to customers by 
Schulman. Technical service will 
be supplied by plastics technolo- 
gists from AviSun. 

AviSun will sell through Schul- 
man to the plastics molding indus- 
try, and will also market polymer 
directly to producers of monofila- 
ment, coated papers, films, etc. 
AviSun will shortly offer poly- 
propylene film on a commercial 
basis, and early in 1960 expects to 
have polypropylene fiber 
able commercially. 


avail- 


Lacquer for polyethylene 
Flexible lacquer for painting and 
decorating polyethylene sheeting 
and molded product is announced 
by Rubba Inc., New York, N. Y. 
The company claims that the dur- 
able, chipproof colors will not come 
off through uses or handling. 

The new lacquer may be applied 
with conventional equipment to 
treated or untreated polyethylene, 
and dries in a few minutes. It is 
said to be as flexible as polyethyl- 
ene itself, to have good abrasion 
resistance, and is available in a va- 
riety of transparent and opaque 
colors and also in white, black, 
and aluminum. 


Light stabilized styrene sheet 

A medium-high-impact light-sta- 
ble styrene sheet which is re- 
ported to be capable of giving long 
service in lighting or indoor dis- 
play and point-of-purchase appli- 
cations is now being extruded by 
Cadillac Plastic & Chemical Co., 


Detroit, Mich. The new sheet may 
be used with fluorescent lamps 
with minimal hazard of yello-ving, 
according to the producer, who 
also states that it has good light 
transmission in either clear or 
translucent colors, is easily form- 
able, and is lower in cost than 
many other impact resistant light- 
transmitting materials. It is not 
recommended for outdoor uses. 

The new light-stabilized mate- 
rial is available in flat or in cor- 
rugated sheets. 


Sucrose acetate 


Eastman Chemical Products Inc., 
subsidiary of Eastman Kodak Co., 
has announced a 414¢/lb. reduc- 
tion in the price of sucrose acetate 
isobutyrate (SAIB). The new 
price is 3542¢ per pound. 

Introduced in June 1958, at a 
development price of 40¢/lb., this 
derivative of cane sugar has gen- 
erated interest in the protective 
coatings and plastics industries. 
In plastics, it appears to aid in 
plasticization during processing. 

SAIB is manufactured by esteri- 
fying sucrose with acetic and 
isobutyric anhydrides. Currently 
it is being produced in a semi- 
works plant at Kingsport, Tenn. 
by Tennessee Eastman Co., divi- 
sion of Eastman Kodak. 


Greater economy in 
shipping containers 
Users of standard molded poly- 
ethylene liners for steel drums 
now have available a new and 
more economical family of return- 
able composite shipping containers 
for liquids: the same standard 
plastic drums with an outerwrap 
consisting of a wirebound wooden 
drum. The new composite contain- 
ers are stated to be substantially 
less expensive, lighter in weight, 
and more durable than the poly- 
ethylene-steel drum combination. 
Inner components of the new 
shipping containers are standard 
5-, 15-, 30-, and 55-gal. round 
polyethylene drums produced by 
Delaware Barrel and Drum Co., 
Wilmington, Del., with specifica- 
tions unchanged from those cur- 
rently used inside steel drums. 


The outer pack, designed by Pack- 
age Research Laboratory, Rocka- 
way, N. J., uses wood members re- 
inforced with galvanized steel 
binding wires and staples. Octag- 
onal in shape (except for the 5- 
gal. size, which is cubical), these 
outer packs are claimed to stand 
virtually unlimited high stacking 
and to be practically unbreakable 
under normal rough handling. All 
four sizes of the composite con- 
tainer have passed M.C.A.-LC.C. 
tests for regulated liquids. Because 
they are classified as drums, they 
are entitled to the lowest freight 
rates on outgoing shipments and 
return of empties. 

Compared with steel drums, cost 
of the wirebound outer pack aver- 
ages about 50% less for all four 
of the standard sizes. 


Catalysts for polyolefins 


Two U. S. patents assigned to 
Aries Associates describe the use 
of technical grade aluminum chlo- 
ride with very minor amounts of 
tetraphenyl tin as catalyst for 
high-density polyethylene and 
polypropylene manufacture. Such 
a catalyst is claimed to be simpler 
and cheaper than others so far pro- 
posed, non-flammable, easily re- 
movable, requiring no regenera- 
tion, and allowing tailored and 
directed polymerization. 

According to industry talk, the 
process has been licensed to chem- 
ical and petroleum companies in 
the U. S. A., Western Europe, and 
Japan. One U. S. Patent, #2,- 
£00,374, of August 18, 1959 to Rob- 
ert S. Aries for “aluminum halide 
catalysts of ethylene polymeriza- 
tion at low pressures” is for the 
catalyst only. 

The other, #2,898,330 of Au- 
gust 4, 1959 to Hrant Isbenjian, 
assignor to Aries, for “novel cata- 
lyst for the polymerization of 
ethylene,” is said to be for both 
the catalyst and the process. 


Butadiene for surface coatings 
Commercial quantities of Buton 
resins, which are based on buta- 
diene polymers, will be available 
from a 10 million lb. plant in the 
second quarter of 1960, according 
to reports from Enjay Co. Inc., 
New York, N. Y. These resins, in 
development for several years and 
variously known as C-Oil and 
butoxy resins, have now estab- 
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lished uses in the formulation of 
industrial baked primers, baked 
top coats, can liners, and other sur- 
face coating applications. 

Other grades of Buton resins 
are of interest to fabricators of re- 
inforced plastics because of physi- 
cal and electrical properties, and 
the economic advantage of low 
density. The plastic grade of the 
resin is being used to produce im- 
proved electrical components and 
is under development for airplane 
and missile components, decorative 
panels, containers, trays, ducts, 
tanks, and other types of fiber 
glass and paper laminates. 


Lower cost of epichlorohydrin 
A primary ingredient in epoxy 
resins, epichlorohydrin was _ re- 
cently reduced 3¢/lb. by Shell 
Chemical Corp. Back of the price 
reduction are the company’s soon- 
to-be-completed additional glyc- 
erine facilities which will use the 
new acrolein-hydrogen peroxide 
method instead of the one employ- 
ing chlorohydrins. The new glyc- 
erine facilities will make quanti- 
ties of epichlorohydrin available 
for the development of new mar- 
kets, and the price reduction is 
the first step toward stimulating 
this development. 

The price reduction cuts the 
per-lb. price at point of delivery 
from 30 to 27¢ in tank cars; from 
32.5 to 29.5¢ in CL lots, and from 
34 to 31¢ in LCL lots. 


Raw material realignment 


United Carbon Co. and El Paso 
Natural Gas Products Co. have an- 
nounced the sale of United’s mi- 
nority interests in Odessa Buta- 
diene Co. to El Paso. El Paso is 
the operator and majority holder 
in both firms, which are located 
in Odessa, Texas. 

Through the acquisition, E! 
Paso attains 100% ownership of 
the styrene monomer company and 
75% ownership of the butadiene 
company. El Paso will continue to 
supply principal requirements of 
butadiene and styrene to United. 


Mylar laminations 


The addition of a heavy-duty ad- 
hesive backing formula for use 
with Mirro-Brite Mylar lamina- 
tions has been announced by Coat- 
ing Products Inc., Englewood, N. J. 
The new back- (To page 239) 


DECEMBER 1959 





LUPERSOL DDM 


60% METHYL ETHYL KETONE PEROXIDE 
IN DIMETHYL PHTHALATE 
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MONTHS STORAGE 


LUPERSOL DDM HAS 
LONG TERM 


STABILITY 


Storage tests of LUPERSOL DDM show no appreciable loss of 

assay after 11) years of storage at ambient temperatures 

(20-80°F.). LUPERSOL DDM is readily soluble in most synthetic 
resin monomers and is a convenient non-viscous liquid 

catalyst for the polymerization of polyester and vinyl type resins. It is 
useful in developing “room temperature” cures with polyester 

resins, which require an accelerator such as cobalt naphthenate. 
Depending on the polyester resin used, the cobalt may already be present 
or may have to be added separately. The recommendations of the 
resin supplier should be followed in making up formulations for 
“room temperature” cures. When catalyzed with LUPERSOL DDM, 
certain mixed, unsaturated polyesters polymerize to give hard, 
infusible materials strongly resistant to the usual solvents and highly 


useful in laminating, coating and impregnating work. 


Write for Data Sheet 


LUCIDOL DIVISION 





WALLACE & TIERNAN INCORPORATED 
1740 MILITARY ROAD 
BUFFALO 5S, NEW YORK 





Tubular 
Heaters 


Cartridge 








Heaters 


These 3 basic CHROMALOX heaters provide 
answers to just about any heating problem 


Strip Heaters... that quickly and 
easily bolt or clamp to platens, dies, 
kettles, tanks, pipes, rolls, drums, 
ovens and air ducts. Lengths from 
4 to 96 inches, widths from % to 2% 
inches, with cross section curving or 
lengthwise bending. Available with 
brazed-on fins. 


Tubular Heaters .. . that clamp 
on, fit into machined grooves, cast 
into metals, immerse in liquids, in- 
stall in ovens and ducts. Straight 
lengths or factory-formed to nearly 
any contour. Lengths from 6 inches 
to 30 feet. Triangular or round cross 
section. Available with brazed-on fins. 


Cartridge Heaters... that 
smoothly fit standard drilled holes 
in dies, platens, molds, extrusion and 
injection barrels. Special leads avail- 
able for protection against flexing 
action, abrasion, moisture or vapors. 
Diameters from *% to 1!% inches, 
lengths from 15% to 253% inches. 


Versatile Chromalox electric heaters are available 
in sheath materials and wattages to match almost 
any application to 1100°F. Easy to install, they are 
fast, clean, safe and economical. 

Each has particular advantages. Your Chromalox 
Man can help you determine the one that best 
answers your specific problem. He’s backed by the 
world’s largest factory stock of industrial heaters, 
ready for immediate shipment. Why not give him a 
call. You’ll find his phone number listed at the right. 
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Our new Catalog 60 provides detailed product in- 
formation and suggests numerous applications for 
the complete line of Chromalox electric heaters for 
industry. If you have not yet received a copy, please 
let us know. 


7760 


CHROMALO X 
Elect. Ppeat> 
INDUSTRIAL - COMMERCIAL + RESIDENTIAL 


EDWIN L. WIEGAND COMPANY 
7503 Thomas Boulevard « Pittsburs4 8, Pa. 
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CHROMALOX 


Sales-Engineering Representatives 


ATLANTA 8, GA. 
Applebee-Church, Inc. 
1389 Peachtree St., N.E, 
Trinity 5-7244 


BALA-CYNWYD, PA. 
J. V. Calhoun Company 
349 Montgomery Ave. 
Mohawk 4-6113 
Greenwood 3-4477 


BALTIMORE 18, MD. 
Paul V. Renoff Company 
333 East 25th St. 
Hopkins 7-3280 


BINGHAMTON, W. Y. 
R. P. Smith Co., Inc. 
94 Henry St 
Phone 4-7703 


BLOOMFIELD, WN. J. 

R. L. Faber & Assoc., Inc. 
1246 Broad St. 

Edison 8-6900 

New York: Worth 4-2990 


BOSTON 11, MASS. 
Leo C. Pelkus & Co., Inc. 
683 Atlantic Ave. 

Liberty 2-1941 


BUFFALO 2, WN. Y. 
Niagara Electric Sales Co, 
505 Delaware Ave. 
Summer 4000 


CHARLOTTE 2, WN. C. 
Ranson, Wallace & Co, 
116% E. Fourth St. 
Edison 4-4244 
Franklin 5-1044 


CHICAGO 6, ILL. 

Fred :. Tourtelot Company 
407 S. Dearborn St. 
Harrison 7-5464 


CINCINNATI 8, OHIO 
The Smysor Company 
1046 Delta Ave. 

Trinity 1-0605 


CLEARWATER, FLA. 
J. J. Galleher 

617-A Cleveland St. 
P. 0. Box 1376 
Phone 3-7706 


CLEVELAND 13, OHIO 
Anderson-Bolds, Inc, 
2012 W. 25th St. 
Prospect 1-7112 


DALLAS 26, TEX. 

L. R. Ward Company 
3009 Canton St 
Riverside 1-9004 


DAVENPORT, IOWA 
Volco Company 

215 Kahl Building 
Phone: 6-5233 


DENVER 2, COLO. 

E. & M. Equipment Co; 
2415 Fifteenth St. 
Glendale 5-3651 
Genesee 3-0821 


DES MOINES 14, iOWA 
Midwest Equipment Co. 
of lowa 

842 Fifth Ave. 

Cherry 3-1203 


DETROIT 38, MICH. 
Carman Adams, Inc 
15760 James Couzens Hy. 
University 3-9100 
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HOUSTON 3, TEX. 
L. R. Ward Company 
3605 Polk Ave. 
Capitol 5-0356 


INDIANAPOLIS 8, IND. 
Couchman-Conant, Inc. 
1400 N. Illinois St 
Station A, P. 0. Box 88023 
Melrose 5-5313 


KANSAS CITY 6, MO. 
Fraser D. Moore Co, 
106 E. 14th St. 

Victor 2-3306 


LOS ANGELES 15, CAL. 
Montgomery Brothers 
1053 S. Olive St 
Richmond 7-9401 


MIDDLETOWN, CONN. 
Dittman and Greer, inc. 
33 Pleasant St 
Diamond 6-9606 


MILWAUKEE 3, wis. 
Gordon Hatch Co., Inc. 
531 W. Wisconsin Ave. 
Broadway 1-3021 


MINNEAPOLIS 4, MINN. 
Volco Company 
831 S. Sixth St 
Federal 6-6631 


NASHVILLE 4, TENN. 

H. R. Miles and Associates 
2500-B Franklin Rd. 
Cypress 2-7016 


NEW YORK CITY, WN. Y, 
See “Bloomfield, N. J.”’ 


OMAHA 2, NEB. 
Midwest Equipment Co, 
1614 Izard St. 

Atlantic 7600 


PHILADELPHIA, PA. 


See “Baia-Cynwyd, Pa.” 


PITTSBURGH 6, PA. 
Woessner-McKnight Co. 
1310 Highland Building 
115 S. Highland Ave. 
Emerson 1-2900 


PORTLAND 8, ORE. 
Montgomery Brothers 
1632 N.W. Johnson St. 
Capitol 3-4197 


RICHMOND 26, VA 
0. M. Thompson 
Westhampton Station 
P. 0. Box 8762 
Atlantic 8-8758 


ROCHESTER 4, WN. Y. 
Niagara Electric Sales Co, 
133 Clinton Ave. S. 


‘ Hamilton 6-2070 


ST. LOUIS 1, MO. 
C. B. Fall Company 
317 N. Lith St 
Suite 1001 
Chestnut 1-2433 


SAN FRANCISCO 3, CALIF, 


Montgomery Brothers 
1122 Howard St. 
Underhill 1-3527 


SEATTLE 4, WASH. 
Montgomery Brothers 
911 Western Ave. 
Main 4-7297 


SYRACUSE 6, WN. Y; 
R. P. Smith Co., Inc. 
2507 James St. 
Howard 3-2748 


WICHITA, KAN. 

Fraser D. Moore Co. 

695 Geo. Washington Bivd, 
Amherst 2-5647 
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ing was developed for specialized 
applications such as bonding to 
wood and painted surfaces. Mirro- 
Brite Mylar tape rolls and die cut 
pieces or panels are used for de- 
corative trim, backgrounds, and 
replacement of costly metal parts. 


Skin packaging patent 
A U. S. patent (#2,855,735) cov- 
ering a widely used process for 
skin packaging has been acquired 
by Union Carbide Corp., accord- 
ing to R. E. Cornwell, president of 
Union Carbide Development Co., 
division of Union Carbide Corp. 
Union Carbide is making rights 
to use its patented process avail- 
able to industry through licensing 
agreements. Companies desiring to 
package articles by this process 
can obtain appropriate licenses 
under the patent either through 
licensed manufacturers of the pre- 
pared backing or 
Union Carbide Corp. 
Union Carbide Canada Ltd. re- 
ports that Hardman Skin-Pack 
Ltd. of Brentford, Ont., has been 
granted a license for the process 
in Canada, 


direct from 


Heavy-gage polyethylene 
Production of new Ger-Pak 
heavy-gage seamless, wide width, 
polyethylene sheeting has been 
announced by the Gering Plas- 
tics Div. of Studebaker-Packard 
Corp. The sheeting is available in 
thicknesses up to and including 15 
mils, in black and natural-clear, 
in 20-, 28-, and 32-ft. widths. It is 
shipped in gusseted rolls. 

The new Ger-Pak material is 
applicable to service as irriga- 
tion ditch and pond liners, fumi- 
gation blankets, tarpaulins, and 
agricultural and industrial covers 
of all types. 


Pioneer in plastic toys 

Thirty-nine years ago Irwin Cohn 
founded The Irwin Corp. in Leom- 
inster, Mass., with a capital of 
$300. This organization with its 
subsidiaries, Great American Plas- 
tics and Nashua Plastics Co., is 
now one of the world’s largest toy 
manufacturers and a producer of 
vinyl chloride resin. The company 
was originally a manufacturers’ 
representative but eventually be- 


came a producer of blown celluloid 
and mechanical toys. Mr. Cohn 
claims to be among the first to 
produce injection and _ blow- 
molded toys, from polystyrene, 
acetate, and polyethylene as well 
as a pioneer in spray coloring and 
vacuum coating of toys. His com- 
pany was an early producer of so- 
called molded “soft” vinyl dolls and 
toys and now claims to be mar- 
keting the largest blow-molded 
toys available, such as a miniature 
Corvette and a Rider dump truck. 


New companies 


Phoenix Plastics, 1423 S. 28th St., 
Phoenix, Ariz., is a new custom 
molding company organized by 
Windman Brothers, Los Angeles, 
Calif. The plant will involve an 
investment in excess of $250,000, 
and will include injection, com- 
pression, and transfer molding 
equipment, extrusion molding, 
vacuum forming, and styrene and 
polyurethane foam molding. 


Diamond Plastic Industries Inc., 
formerly Hake Mfg. Co., Roanoke, 
Va., has been acquired by a new 
Ind. corporation of the same name 
which will be managed and oper- 
ated by the Paper Package Co., 
Indianapolis, and whose presi- 
dent, Donald B. Fobes, will also 
serve as president of the new 
corporation. Manufacturing oper- 
ations will continue to be carried 
out in Roanoke. 

Diamond Plastic Industries 
Inc. is a supplier of stock plastic 
boxes with distribution through- 
out the nation. 


Epoxylite of Canada Ltd., Ft. 
Erie, Ont., has been formed to 
supply specialized epoxy-resin 
compounds to the Canadian mar- 
ket. Formulations are licensed 
from The Epoxylite Corp., El 
Monte, Calif. The new company 
replaces The Epoxylite Corp. as 
Canadian supplier, but Holden 
Co., Ltd. continues as exclusive 
distributor. Epoxylite of Canada 
produces compounds for the en- 
capsulation of electrical and elec- 
tronic equipment, for adhesives 
and sealants, and for construc- 
tion coatings. 


Delman-Vantines Blow Molding 


Corp., 133-10 32nd Ave., Flushing, 
N. Y., was organized (To page 240) 





R ESEARCH 


& 
D EVELOPMENT 


REQUIRES THE BEST 
MIXING, GRINDING 
& DISPERSING EQUIPMENT 


4 #130EL—2goal. 
variable speed 
Double Planet- 
ary Change 
Can Mixer—1 
qt. — 150 gal. 
sizes. 





FIZ0EL — 1 gal. B® « 
vacuum tight Mix- 

er. Available with 
stainless steel 
seamless jacketed 

cans and up to 1 

HP exp. prf. motor 

drive. 


#41A—1 Pt. Double Arm Kneader. Easy to 
clean, jacketed, and with vacuum cover when 
required. 1 Pt.—150 gal. sizes. 


#52LC—414"x10". 
Three Roll Mill 
with water cooled 
rolls, one point ad- 
justment and quick 
roll release. 212” 
x 5” — 16” x 40” 
sizes. ¥ 


+70—H size 4 Dry 
Grinding Mill Vari- 
"| able speed drive, 
with 1” feed size 
ground between '” 
and +100 mesh as 
required. Many sizes 
including other type 
Disintegrators, Crush- 
ers and Pulverizers. 


#140DL — High 
Speed Disperser 
with specially de- + 
signed multiple 
action Millhead. 
Variable speeds 
up to 8000 FPM 
produce tremen- 
dous impact, 
abrasion and hy- 
draulic shear. | 
Laboratory or 
production sizes. 


Write for complete information! 


CHAS. ROSS & SON CO., INC. 


Leading mfgrs. of wet or dry grinding Mills, 
Kneaders and Mixers of all types — since 1869. 
150-152 CLASSON AVENUE, BROOKLYN 5, N. Y. 
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by The Delman Co., Detroit, 
Mich. manufacturers of automo- 
tive windshield washing equip- 
ment, and Vantines Inc., New 
York, N. Y. plastics manufacturer, 
to produce molded plastics parts 
for the automotive and allied 
industries. Chuck Bachrach, 
president of Delman, is also 
president and a director of the 
new organization. Other directors 
are Herbert V. Chanko, Thomas 
A. Tunney, Milton Podell, and 
Thomas A. Tunney Jr. 


Salem Plastics Inc., Box 276, 
Salem, Ohio, was formed for the 
production of transparent acrylic 
products for the aircraft and 
marine industries as well as 
fabricated parts for electrical in- 
sulation products. Walter J. 
Hunston is president. 


Electronautics Corp., Maynard, 
Mass., was formed for the pro- 
duction of reinforced plastic com- 
ponents for missiles and aircraft. 
Polyester, phenolics, _ silicones, 
and epoxy resins will be the 
principal materials used in the 
company’s production program. 
Peter M. Reding, formerly with 
Conn. Hard Rubber Co. and 
Raytheon Co., is president. 


Plastichem Corp. 1145 E. Cass St., 
Tampa 1, Fla., is a new corpora- 
tion which states that it has ac- 
quired all rights to a new process 
of molecular modification of vinyl 
polymers and copolymers. Coat- 
ing formulations will be manu- 
factured and sold as Plastichem 
organosols. Eric Siemers is vice- 
president and technical director. 


Expansion 


Houghton Laboratories Inc. has 
broken ground on an addition to 
its Olean, N. Y. headquarters, 
which will double existing space. 


Ferro Corp. has launched a 
$2,700,000 expansion of its Fiber 
Glass Div. facilities in Nashville, 
Tenn. The company will add an- 
other glass smelting tank, fiber- 
producing bushings, fabricating 
machines, and warehouse area. 


The expansion program, which is 
expected to be completed by late 
1960, will get underway as soon as 
the current $700,000 plant expan- 
sion is finished and will increase 
by 75% the company’s glass-pro- 
ducing capacity. 


Olympic Plastics Co., custom 
molder, has announced further 
expansion of its Los Angeles, 
Calif. facility by the acquisition 
of 85,000 sq. ft. of land adjacent to 
its present location on La Cienega 
Blvd. The company also plans a 
40,000-sq.-ft. addition to its pre- 
sent plant. Construction will start 
immediately and production is 
expected during the first quarter 
of 1960. 


Duall Plastics Inc., Athol, Mass., 
has increased manufacturing 
space and extrusion capacity by 
50 percent. The company special- 
izes in out-of-the-ordinary and 
difficult extrusions. 


Cadillac Plastic & Chemical Co., 
a division of Dayton Rubber Co., 
has purchased the plastics dis- 
tribution business of Delta Prod- 
ucts Co., Fort Worth, Texas, a 
division of Air Accessories Corp. 
Delta was the largest plastics dis- 
tributor and warehouser in the 
Southwest, and regional distribu- 
tor for more than 20 nationally 
marketed lines. Manufacturing 
operations of Delta Products Co. 
were not included in the sale. 


Webster Industries Inc., Salem, 
Mass. manufacturer of plastic film 
packaging and dry cleaning de- 
livery bags, has added a ware- 
house site at Cartersville, Ga. 


Crane Packing Co. Morton 
Grove, Ill., has completed its new 
plant devoted exclusively to the 
processing of Teflon, including 
sheet, rod, tubing and tape — and 
the manufacture of standard and 
custom proprietary items. The 
plant has a total manufacturing 
area of over 20,000 sq. ft., plus a 
centrally mounted 400-sq. ft. 
cupola for the handling of vertical 
extrusions. 


Cary Chemicals Inc., Flemington 
and East Brunswick, N. J., formed 
Regency Plastics Inc. to acquire 
the business (To page 242) 
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BEGINS WITH 


SEALOMATIC 


electronic heat sealing assures clean, 
permanent welds for all thermoplastics. 


FOR EVERY REQUIREMENT 


7 Wvaiiabie + be & 


AL 
sar P Th 
Ind uf to 30kw units in 


the unit—pe 


FLEXIBLE 
DURABLE CONSTRUCTION 
Sealomat itilizes the highest 
omponents, com- 
C-frame press to 


ant grind of 


Th ) | 
the end result, 


juction, years of 


om denendable ble-free perform- 
lef lable, ible pe m 
FOAM — 


EASY TO OPERATE. Al! controls are within the reach 
f the operator. And, there’s no unnecessary training period 
ite full production from new or unskilled workers. 

he machine out of the savings on labor and 


Write or phone today for complete details on how 
Sealomatic can profit your operation. 


SEALOMATIC ELECTRONICS CORP. 
DEPT. M, 429 KENT AVE., BROOKLYN, N.Y. 
EVergreen 8-9413 


MONTREAL: 1362 JEAN TALON, CRESCENT 4-8274 
REPRESENTATIVES IN ALL MAJOR CITIES AND MEXICO 
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you money! 





Actually, with our longexperience and tremendous 
selection, it’s no trick at all to save you money 
on molding powders. You get the exact formula- 
tion you need... . the best quality for your 
requirements .. . . the lowest cost. Consult our 
technically qualified salesmen .... and save! 


High Impact Polystyrene 

Crystal Polystyrene 
Manufactured in all formulations 
in pellets or colorant blend. 


Natural Polyethylene 


In every melt index and all densities. 


Polyethylene and Polypropylene 
Tailor made, colored compounds for 
injection molding, extrusion and blow molding. 


INTERPLASTICS 


e > 
? 8 


a \ 
120 EAST 56th STREET, N.Y. 22, N.Y., U.S.A. 
TEL: PLAZA 1-4280 CABLE ADDRESS: INPLAKO 
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and assets of Regency Plastics 
Co., Woodside, N. Y. This wholly- 
owned subsidiary of Cary is an 
independent finisher of vinyl film 
and sheeting and PE film. 

This integration will provide a 
finishing facility for Cary’s other 
subsidiaries, including Great Bay 
Plastics & Chemical Co., East 
Brunswick, N. J., which produces 
vinyl sheeting from Cary Blacar 
resins, and will feed it to Regency 
for printing, embossing and lam- 
inating processes. 

Cary’s sales for the year ended 
September 1959 approxi- 
mately $7.4 million, and sales of 
$15 million are indicated for the 
fiscal year ending September 1960, 
the company states. 


were 


Texas-U. S. Chemical Co. (Texus) 
has completed plans for an ex- 
pansion of its research and de- 
velopment facilities in Parsip- 
pany, N. J. The new laboratory 


sons and will provide additional 
space for work largely in the 
polymer and petrochemical fields. 


Pittsburgh Coke & Chemical Co. 
will construct a 20-million-lb./yr. 
maleic anhydride plant at the 
company’s Neville Island, Pa. 
site with production expected in 
early 1961. 


Monsanto Chemical Co. has begun 
construction in St. Louis, Mo., on 
a 50% expansion oi its production 
capacity for bisphenol A, an in- 
termediate used in the manufac- 
ture of epoxy, polycarbonate, and 
oil-soluble phenolic resins. 


M & Q Plastic Products, Freehold, 
N. J., has expanded its facilities 
to four times the original square 
footage and installed $65,000 in 
new equipment for compounding, 
and tube, shape, film, and 
tape fabrications. The company 
specializes in nylon film. 


Atlantic Engraving Corp., West 
Warwick, R. L, acquired M & S 


field, Mass. Edward Megarry, pre- 
viously M & S owner, will be 
president of the division, which 
is to be located in West Warwick. 
M & S manufactures embossing 
rolls for plastics, color, and ink. 


Gilbert Manufacturing Co. Inc., 
Long Island City, N. Y. custom 
molders, has completed construc- 
tion of a new wing which gives 
the plant a total of over 70,000 sq. 
ft. of production space. 


Deceased 


Dr. William H. Schuette, 47, a 
vice president of The Dow Chemi- 
cal Co. and general manager of 
its Midland Division, died of a 
heart attack Nov. 8. 


Gus G. Edelman, 76, president 
and founder of the Guildcrest 
Corp., Chicago, Ill., and a pioneer 
in the plastics tile field, died in 
November. 


Dr. W. S. Thompson, who will be 
remembered as allocations officer 


for vinyl resins in the WPB ad- 


will accommodate over 150 per- Roll Engraving Co., East Brook- ministration during World War 





EMBOSSING ROLL COVER 


proves itself in production 


Designed to meet the usual embossing operating conditions, the 
SEALSKIN surface stays ‘‘live’’ and does not take a ‘'set’’. Long cover 
life means that fewer re-covers are necessary, and SEALSKIN needs little 
maintenance — is easy to grind. Recommended for deep or shallow 


embossing of supported film; and unsupported film over .008” thick. 


For the newest developments in roll-covering progress, 
it will pay you to talk with the man from 


STOWE-WOODWARD, INC. 


Newton Upper Falis, Mass. 


Neenah, Wisconsin Griffin, Georgia 


on the West Coast 
HUNTINGTON RUBBER MILLS, INC. 


Seattle, Washington Portiand, Oregon 


Port Coquitiam, British Columbia, Canada 
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II, died suddenly of a heart at- 
tack at Atlantic City, N. J. He 
had been head of the chemistry 
department at Kent State Uni- 
versity in Ohio since 1944. 


Samuel J. Singer, 74, partner and 
founder of Specialty Products Co., 
Jersey City, N. J. manufacturer 
of destaticizers and mold lubri- 
cants, died Nov. 4. 


Alfred W. Hanmer, 55, died sud- 

denly following an operation on 

Nov. 10. He had been sales man- 

ager of the Durez 

Division of 

Hooker Chemicai 

Corp. where he 

had started as a 

sales engineer in 

1929. He was a 

A. Hanmer Plastics Pioneer, 

a director of the 

Society of Plastics Industry, and 

a member of the plastics commit- 

tee of the Manufacturing Chem- 
ists’ Association. 


Meetings 

Plastics groups 

Jan. 12-15, 1960: Society of 
Plastics Engineers Inc. 16th An- 
nual Technical Conference, Con- 
rad Hilton Hotel, Chicago, Il. 


Feb. 1: The Society of the Plastics 
Industry Inc. (S.P.I.). Symposium 
on plastics in domestic refrigera- 
tion, as part of the Annual Na- 
tional Conference, The American 
Society of Heating, Refrigeration, 
and Air-Conditioning Engineers, 
Baker Hotel, Dallas, Texas 


Feb. 2-4: S.P.I. 15th Reinforced 
Plastics Div. Conference, Edge- 
water Beach Hotel, Chicago, IIl. 


Other meetings 

Jan. 6-8: American Management 
Assn. Orientation seminar on 
packaging foams and expanded 
plastics, Hotel Astor, New York, 
N. ¥. 


Jan. 11-15: National Housewares 
Mfrs. Assn. 32nd National House- 
wares exhibit, Navy Pier and 
Drill Hall, Chicago, III. 


Jan. 17-21: National Assn. of 
Home Builders convention-ex- 
position, Coliseum, Conrad Hilton 
Hotel, and Hotel Sherman, Chi- 
cago, Ill.—End 
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Less 

vehicle 

more color 

with FERRO 

polyester 

paste color 
a 


“ 


For Polyester Resins, the better way to color economically is 
with Ferro Paste Colors with higher pigment concentration. 


They’re fully compatible with polyester resins. They’re economical 
because you get more pigment per pound of paste... can use less 
color per pound of resin. Easily dispersed. 


Write for technical data and color chart. 


FERRO CORPORATION 
4150 E. S6th St., Cleveland 5, Ohio - 5309 S. District Bivd., Los Angeles 
22, California - Ferro Enamels (Canada) Ltd., Oakville, Ontario, Canada 
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Appointments, promotions, and relocations in the plastics industry. 


Texas Butadiene & Chemical Corp.: 
W. C. Franklin, formerly asst. sales 
mgr., appointed mgr. of the newly 
organized Polychemicals Dept., 
which will be responsible for appli- 
cation research, market develop- 
ment, and sales of a new series 
of polymers, copolymers, and other 
types of polychemicals which the 
company has under development. 
R. M. McFarland, formerly of Food 
Machinery & Chemical Corp., joined 
TB&C as mgr. of market develop- 
ment, and J. C. French, formerly of 
American Cyanamid Co., joined the 
market research department. 


Air Reduction Chemical Co., Div. of 
Air Reduction Co.: C. R. Wagner 
promoted from staff engineer to 
tech. mgr. His new duties include 
engineering, maintenance, and labo- 
ratory operations for Air Reduction 
Chemical Co. and Cumberland 
Chemical Corp., owned jointly by 
Air Reduction and the Mastic Tile 
Corp. of America. As tech. mgr., 
Mr. Wagner reports to works mgr., 
O. W. Fortner. He has been associ- 
ated with Airco six years. 

R. L. Siegmann named chief chem- 
ist, Calvert City, Ky. Thaddeus A. 
Szymanski transferred from Murray 
Hill, N. J. to the polyvinyl alcohol 
plant at Calvert City as plant engi- 
neer. R. C. Burnham named plant 
engineer for the vinyl acetate, alky- 
nol, and vinyl stearate plants. B. A. 
Hart named instrument engineer. 

The post of plant supt. for Cum- 
berland Chemical Corp. was assigned 
to R. F. Gasaway, who was formerly 
production supt. at the Bound 
Brook, N. J. facility. 


Monsanto Chemical Co., Plastics 
Div.: Responsibilities in the market- 
ing dept. at Springfield, Mass., have 
been realigned. Edmund S. Kennedy 
promoted from mgr. to dir. of adver- 
tising and sales promotion. Ralph F. 
Hansen, formerly assoc. dir.—market 
development, is now asst. to the dir. 
of marketing. Luigi A. Contini, 
named mgr.—market development, 
with Margaret L. Reid as market 
research mgr. Edward H. Myers 
succeeds Mr. Contini as market 
specialist, packaging. 

The industrial applications dept 
has been transferred from market 
development to plastic products 
Thomas A. DeMarco is mgr 

Stuart H. Rider promoted from 
section leader in the research dept. 
to asst. research dir. Dr. Marvin 
Koral, John L. Grover, and Edward 
M. Varholak joined the dept. 

Theodore S. Lawton appointed an 
assoc. in the development dept. at 
Springfield. Stanley L. Harris named 
West Coast rep. at Santa Clara, 
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Calif., to coordinate the div. program 
on high temperature resistant phen- 
olic resins for the aircraft and mis- 
sile industries. Also at Springfield, 
Michael J. Murphy and Abraham A. 
Covo joined the engineering dept., 
Mitchell Rosenthal the plant engi- 
neering dept., and Robert C. Busser 
the production dept 

At Texas City, Texas, Clayton J. 
Bushman, Dr. Joseph D. Edwards, 
and Dr. K. Keith Okamoto joined 
the research dept. 


Society of Plastics Engineers Inc. 
elected new national officers for 


1960. Shown (left to right) are: 


ti 


Joseph B. Schmitt, Koppers Co. Inc., 
treas.; Frank W. Reynolds, IBM 
Corp., Ist VP; George W. Martin, 
Holyoke Plastics Co., pres.; Haiman 
S. Nathan, Atlas Plastics Inc., 2nd 
VP; and James R. Lampman, Gen- 
eral Electric Co., secy. 


American Cyanamid Co., Formica 
Corp., realigned its regional sales 
organization: K. P. Pitt continues to 
head the Eastern region from White 
Plains, N. Y. B. R. Allen, former 
North Central regional mgr., now 
directs the West Central region, with 
headquarters in Chicago, Ill. S. J. 
Cartier, former mgr. of the South- 
ern region, becomes Western re- 
gional mgr. and moves to Los 
Angeles, Calif. T. S. Diehm, former 
Detroit, Mich. dist. mgr., becomes 
East Central regional mgr. with of- 
fices in Detroit. 

H. B. Shear moves from Indian- 
apolis, Ind. dist. mgr. to mgr. of the 
Detroit dist. office. Dan R. Grigg 
succeeds him in Indianapolis, mov- 
ing from Louisville, Ky., and Orville 
O. Retzsch, a salesman in the St. 
Louis, Mo. dist., becomes Louisville 
dist. mgr. David J. Murray named 
New Orleans, La. dist. mgr. He suc- 
ceeds Alex R. Hill, who now heads 
the Milwaukee, Wis. dist. 

John L. Hagstrom named to fill 
the newly created office of sales 
mgr., molded products. He was for- 
merly dist. mgr. in Milwaukee. 


The Dow Chemical Co. formed Sagi- 
naw Bay Div., which will group 
three separate Dow operations lo- 
cated in Bay City, Mich. consisting 
of the petrochemicals plant, produc- 
ing ethylene, butadiene, and other 
petrochemicals; the polychemicals 
area, producing PE and poly- 


propylene; and the Bay Refining Co., 
which is supplying raw materials 
for the new Div. in addition to its 
own sales of petroleum products. 


St. Regis Paper Co., Panelyte Div.: 
Eli Hartz, formerly mfg. mgr., now 
gen. mgr. for thermoplastics manu- 
factured at the Cambridge, Ohio; 
Dexter, Mich.; and Richmond, Ind. 
plants of the company. 

Alexander L. Leigh appointed gen. 
sales mgr. for thermoplastics and 
molded products. E. E. Sanders is 
mgr.—thermoplastics sales develop- 
ment. V. L. Kiernan appointed sales 
mgr. for major appliance thermo- 
plastic products. 

Charles L. Walters named gen. 
mgr. of the decorative laminating 
plant at Kalamazoo, Mich. Keith V. 
Swonsen, formerly mgr. — direct 
sales, now gen. sales mgr.—decora- 
tive laminates. He is succeeded by 
William R. Sievert. 


United Plastics Distributors Assn. 
elected the following officers to 
serve during 1960: E. E. Badgley, 
Transilwrap, Chicago, IIl., pres.; 
T. G. Faulkner, Faulkner Labora- 
tories, Tampa, Fla., VP; Gus Metz, 
Commercial Plastics & Supply Corp., 
Pittsburgh, Pa., secy. 


Chippewa Plastics Co., a div. of 
Rexall Drug & Chemical Co.: 
Thomas E. Fritscher appointed field 
sales mgr. He will have over-all 
supervision of the company’s na- 
tional sales operations formerly 
handled by Robert F. Hrudka, who 
resigned as VP—sales. W. O. Van 
Doren, formerly northwestern sales 
rep. for Arkell Safety Bag Co., 
named product sales mgr. for dairy 
and meat products. William H. West, 
formerly asst. dist. sales mgr. for 
Milprint Inc., joined the tech. sales 
staff. He will be responsible for ap- 
plications of Chippewa’s Fairlon film 
and sheeting and will headquarter 
in the Chicago, Ill. area. 


Allied Chemical Corp., Plastics & 
Coal Chemicals Div.: Robert H. 
Olson named supt. of the molding 
compounds plant at Toledo, Ohio, 
which produces melamine and urea 
molding compounds. 

National Aniline Div.: F. B. John- 
son appointed asst. to the resident 
mgr., New York sales branch. 


U. S. Rubber Co.: Harold B. Wright 
appointed sales mgr.—Royalite plas- 
tics, and Charles J. Ford is sales 
mgr.—Ensolite products. 


American Sisalkraft Corp.: Arlo E. 


DuBois named plastics merchandis- 
ing mgr. for PE, (To page 246) 
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Now from STOKES...NEW LINE OF COMPLETELY 
AUTOMATIC TRANSFER MOLDING PRESSES 


Completely automatic transfer molding presses are now 
a reality! Stokes’ new line contains features developed 
and proved during 25 years of automatic compression 
molding experience. The new presses range from 25 tons 
to 300 tons capacity. Already, 10 have been installed 
and are providing industry with new economies 
of operation. 


Here is why these presses have gained immediate 
acceptance and why they can be important to you... 


@ they meet industry's need for fully automatic transfer 
molding 


@ their extremely fast transfer and clamping speeds 


@ positive ejection and discharge on both top and bottom 
knockout 


Plastics Equipment Division 


positive seal between feed and comb...parts can’t 
fall back into mold 


complete mold protection 


automatic preform preheater and feeder integral with 
press 


@ easily modified for use as automatic compression presses 


All these features—and many more—mean new effi- 
ciencies never before possible. The new line is one more 
example of Stokes continuing leadership in the 
molding equipment field. 


Today is the best time to get all the facts on the new 
Stokes line. Write now and cash in on the built-in 
economies and efficiencies of the new Stokes completely 
automatic transfer presses. 


F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 


DECEMBER 1959 





COMPANIES...PEOPLE 





(From page 244) 


vinyl, and styrene films. Harry 
Clark appointed plastics engineer. 
He will supervise installation and 
operation of new polyethylene ex- 
trusion-laminating equipment at the 
company’s Attleboro, Mass. plant. 


Americhem In. is the new name of 
The Caldwell Co., Akron, Ohio, 


mfrs. rep. and development co. 


Cary Chemicals Inc.: Philip R. 
Scarito appointed VP in charge of 
compounding and calendering at the 
E. Brunswick, N. J. plant. James C. 
Hahn promoted from works mgr. at 
Flemington, N. J. to VP in charge of 
the Polymer Div. He is succeeded 
by Raymond T. Bohn Jr. John C. 
Kancylarz appointed asst. VP, dir. 
of public relations and personnel. 


Du Pont Film Dept.: Thomas C. Gib- 
son, most recently group mgr. for 
the development of Teslar PVF 
film, named asst. mgr. of the market 
development and customer service 
section of the dept. 


Ritter-Wilson Inc. is the new name 
of Wilson Plastics of Florida Inc. 
following a substantial stock interest 
purchase into this firm by F. W. 
Ritter Sons Co. of South Rockwood, 
Mich. The company was recently 
started as a wholly owned subsidi- 
ary of Wilson Plastics Inc., 1531 
Milan Rd., Sandusky, Ohio, and is 
equipped with high-speed, automatic 
molding equipment capable of turn- 
ing out over 100 million plastic plant 
pots per year. The present manage- 
ment will continue and the plant is 
in full production. Oran C. Wilson 
is pres. and Henry T. Ritter is VP. 


Synthane Corp., Oaks, Pa., mfr. and 
fabricator of industrial laminated 
plastics, added Robert LeMay and 
Henry A. Fleer to the Chicago, III. 
dist. sales staffs. 


Walworth Co., New York, N. Y., 
concluded an _ exclusive licensing 
arrangement with Canada _ Iron 
Foundries Ltd., Montreal, for the 
manufacture and sale in Canada of 
the Walworth industrial line of plas- 
tic and other valves. 


Hedwin Corp., Baltimore, Md.: E. 
Burley Edwards named New York 
resident sales mgr., Industrial Prod- 
ucts Dept. Austin M. Taliaferro ap- 
pointed industrial products sales rep. 
for the Middle Atlantic area. 


Mitchell Specialty Div. of Industrial 
Enterprises Inc., mfr. of NoVo 
metering and mixing systems: Alan 
J. Breslau, formerly with Thiokol 
Chemical Corp., named tech. dir. 
Jack Dunnous joined as dir. of sys- 
tems development, process equip- 
ment dept. Wilson B. Green named 
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dist. sales mgr. for Ind., Ky., and 
Ohio. Emil G. Maremann is sales 
rep. for N. J. and Pa. 


Taylor Fibre Co. organized an Ad- 
vanced Materials Div. to investigate 
and develop laminated plastics and 
vulcanized fiber specifically for use 
in rockets, missiles, jet aircraft, and 
nuclear reactors. Weber deVore, for- 
merly mgr. of the Defense Products 
Div. of the Heintz Div. of Kelsey 
Hayes Co., is dir. of the new Div. 

The company opened a warehouse 
at 4652 W. Lawrence Ave., Chicago 
30, Ill. and moved its dist. office to 
the new location. 


Borg-Warner Corp., Marbon Chemi- 
cal Div.: C. S. (Bud) Terry joined 
the sales service group as a mold- 
ing engineer and J. E. Gallagher as 
an extrusion engineer. 


Cadillac Plastic & Chemical Co. an- 
nounces the opening of a new sales 
office at 210 S. 5th St., Minneapolis, 
Minn. Thomas J. Fagin, formerly 
with the Chicago, Ill. branch of 
Cadillac Plastic, named sales rep. in 
charge of the new office. 


Olin Mathieson Chemical Corp. 
transferred its Packaging Div.’s 
Middle Atlantic dist. office for film 
operations from Harrisburg, Pa. to 
1 Bala Ave., Bala-Cynwyd, Pa., on 
the Philadelphia city line. 


Alpha Plastics Inc., Livingston, N. J., 
established a custom extruding dept. 
to produce rigid PVC shapes. 


Regal Plastic Co. moved from 2800 
E. 14th St. to 1725 Holmes St., 
Kansas City, Mo. 


Whitehouse Plastic Corp. is the new 
name of Whitehouse Reinforced 
Plastic Co., Ft. Worth, Texas. 


Owens-Illinois Glass Co., Closure 
& Plastics Div.: Edward A. Coleman 
promoted from sales rep. to Eastern 
mgr.—closure sales. E. D. Maclver 
Jr. named dist. sales mgr. for the 
div. in the Chicago, Ill. area. 


Stein Hall & Co. Inc., Stein Hall 
Ltd.: David McGill, former pres., 
became chrmn. of the board; Roger 
B. Sammon, former VP, elected 
pres.; and Robert Strasser, VP, be- 
came exec. VP. 


Irwin L. Podell Inc., consultant for 
the plastics and chemicals industries, 
moved its offices and laboratory to 
48 Pine St., East Paterson, N. J. 


George F. Foy named to the new 
post of commercial development 
mgr. for the Chemical Products Div. 
of Chemetron Corp. Chicago., IIl. 
He will coordinate commercial de- 


velopment activities of the div.’s 
Girdler Catalysts unit, Louisville, 
Ky.; Holland Color & Chemical Co., 
Holland, Mich.; Dunham Chemicals, 
Chicago, Ill; and Rock Hill Labora- 
tory and Crestwood Chemicals oper- 
ation at Newport, Tenn. 


J. E. Brister, formerly product gen. 
mgr. — polyolefins, appointed to 
newly-created position of coordi- 
nator-defense materials—of Union 
Carbide Plastics Co., Div. of Union 
Carbide Corp. 


John Haskins appointed gen. mgr. 
of Fiberform Inc., Oconomowoc, 
Wis., mfr. and supplier of melamine 
and phenolic laminating and spec- 
ialty molding papers. 


J. Turner Watson, formerly plant 
mgr. of the plastics div. of Dicks- 
Armstrong Pontius Co., appointed 
dir. of research of Vinyl Corp. of 
America, Dayton, Ohio. 


Elmer F. Schumacher, formerly sales 
dir. of Du Pont’s Polychemicals 
Dept., named special chemical and 
plastics consultant to the Common- 
wealth of Puerto Rico. 


Arthur E. Bush, former owner of 
Premier Plastic Mfg. Co. Inc., St. 
Louis Park, Minn., named pres. and 
treas. of the company, which is a 
custom fabricator and designer of 
plastic sheet material and proprie- 
tary products. 


Paul Cheremisinoff appointed VP, 
gen. mgr. of American Polyglas 
Corp., Carlstadt, N. J., mfr. of re- 
inforced plastics for home, indus- 
trial, and military use. 


Kenneth R. Smith appointed tech. 
sales rep. for Borden Chemical Co.. 
will be responsible for the company’s 
full line of industrial and packaging 
adhesives. He will make his office 
in Greenfield, Mass. 


Richard C. Dalton appointed to 
newly created post of prod. mgr. for 
molded and extruded products of 
The General Tire & Rubber Co.’s 
Bolta Products Div. 


Walter H. Vander Weel, formerly 
prod. mgr., elected VP and gen. mgr. 


of Brewster’ Enterprises  Inc., 
Rochester, N. Y. suppliers of pres- 
sure-sensitive and _ heat-activated 
coatings on plastic, paper, and cloth. 


Peter W. Duff appointed sales mgr. 
of the Industrial Fabrics Div. of 
Hess, Goldsmith & Co., div. of Burl- 
ington Industries. 


John W. Hawley named megr., Prod- 
uct Development Dept., of Chemtrol, 
Lynwood, Calif. mfr. of plastic pip- 
ing systems equipment. 


Fred G. Iredale named sales mgr. of 


the toy div. of Dell Distributing Inc., 
for merchandis- (To page 248) 


MODERN PLASTICS 





AUTHORIZED 
PLEXIGLAS DEALERS 
are located in these cities: 





Atlanta, Georgia 
Baltimore, Maryland 
Boston, Massachusetts 


Bridgeport, Connecticut 


Buffalo, New York Best 


Charlotte, North Carolina 


Chicago, Illinois 
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Philadelphia, Pennsylvania 
It pays to call an Authorized PLEXIGLAS® Dealer when you need plastics. 
Why? He provides complete service on PLEXIGLAS acrylic plastic, other 
plastics and a wide range of accessory products. He gives prompt delivery, 
Richmond, Virginia and is qualified to help you with fabrication and technical information. 
a And your Authorized Dealer has a stock that includes almost any size 
and thickness of PLEXIGLAS—clear and colored sheets . . . patterned, 
corrugated and extruded sheets. He is listed under PLEXIGLAS in the 
Plastics section of telephone directories in major cities. 


Phoenix, Arizona 


Pittsburgh, Pennsylvania 


Salt Lake City, Utah 
San Antonio, Texas 
San Diego, California 
San Francisco, California — ee 
Seattle, Washington rd 
St. Louis, Missouri ROHM =& HAAS 
St. Paul, Minnesota om COM PANY 
Syracuse, New York WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Tampa, Florida 
Washington, D.C. 
_ Wilmington, Delaware In Canada: Rohm & Haas Co. of Canada, Ltd., West Hill, Ontario 
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All good friends, 
we know you're blue; 
And we must say that we are, too. 
We hate to mope, this joyful season 
But definitely, there’s a reason. 
For how can any of us smile 
When phthalic shortage 
cramps our style? 
There'll be a very different story 
When we can build up inventory, 
And while we're filling up our tanks 
To customers and suppliers 
we give thanks. 
Now let us lay aside our chores 
May Happy Holidays be yours. 
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ing of Dell’s new molded vinyl 
squeeze toys based on Walt Disney 
characters featured in Dell books. 


Donald V. Magnuson appointed 
plant mgr. of Structoglas Inc., Grand 
Junction, Tenn., a_ subsidiary of 
International Molded Plastics Inc. 


Edward J. Babis, formerly exec. VP 
and gen mgr. of American Molding 
Powder & Chemical Corp., joined 
Interplastics Corp., 120 E. 56th St., 
New York, N. Y. as VP and asst. 
treas. where he will report to Gerald 
F. Bamberger, pres. 


Leon E. Elphee, formerly with 
Owens-Illinois Glass Co. and 
Wheaton Glass Co., joined Moslo 
Machinery Co., Cleveland, Ohio, as 
mgr. of the Blow 

Molding Machinery 

Div. Mr. Elphee has 

been in the plastic 

container field since 

1953, and has played 

a major part in the 

development of 

L. E. Elphee special machinery, 

tooling, and manu- 

facturing processes for improving the 
quality of blow molded containers 
on a high volume production basis. 


David Shopkorn joined the sales 
staff of Kaye-Tex Mfg. Corp., Yard- 
ville, N. J., mfr. of flexible vinyl 
film and sheeting. 


J. O. Howard appointed mgr. of the 
Port Reading Plant Plastics Div., 
Koppers Co. Inc., succeeding E. A. 
Tenthoff who transferred to Pitts- 
burgh, Pa. as sr. project engineer 
in the Engineering Dept. of the Div. 


William Pearson named sales mgr. 
of Molded Fiber Glass Boat Co., 
Union City, Pa. 


Richard Koshinski appointed mgr. of 
sales service, and sales rep. of 
Norton Laboratories Inc., Lockport, 
N. Y., and its sister Co., Auburn 
Plastics Inc., Auburn, N. Y. Both 
firms are custom molders. 


G. J. Esselen named sales mgr. of 
the Industrial Chemicals Div. of 
Pittsburgh Coke & Chemical Co. 
which manufactures  coal-derived 
chemicals and plasticizers for use in 
plastics, paint, textile industries, etc. 


Dr. Robert Steckler, head of R. 
Steckler Laboratories, Cleveland, 
Ohio, retained as consultant to The 
Polycast Corp., which is inaugurating 
a research program in the field of 
casting resins. 


William R. Whitaker joined the sales 
management team of Advance Sol- 
vents & Chemical, New Brunswick, 


N. J. He was formerly Eastern sales 
supv. for Carlisle Chemical Works 
Inc., Reading, Ohio, of which Ad- 


vance is a div. 


Erhart K. Drechsel named mgr., new 
product development in the Escam- 
bia Chemical Corp. Commercial 
Development Dept. 


Bob Wilson, formerly sales mgr., 
retail products, for Techniform Inc., 
joined Aeroplastics Corp. sales. 


Walter Williams appointed Eastern 
salesman of Baker Bros. Inc. line of 
automatic molding machines which 
includes automatic compression and 
transfer molding machines. 


Malcolm J. Odell, formerly gen. 
mgr. of the Plastics Div. of Ludlow 
Papers Inc., named product develop- 
ment mgr., Crocker, Burbank Papers 
Inc., Fitchburg, Mass. This appoint- 
ment is the latest step in expanding 
the company’s activities in poly- 
ethylene coated papers for which 
new production capacity has been 
added during the past few months. 


Don “Buck” Lewis joined Lester- 
Phoenix Inc., Cleveland, Ohio mfr. 
of die casting and injection molding 
machines, as sales rep. 


J. George Grimm elected VP in 
charge of sales for Stewart Bolling 
& Co. Inc., Cleveland, Ohio, mfr. of 
calenders and laminating equipment. 


Philip Maslow appointed tech. dir., 
Permagile Corp. of America, Wood- 
side, N. Y. mfr. of epoxy-based con- 
crete repair and maintenance com- 
pounds and coatings. 


John E. Beaumont appointed to the 
sales dept. of the Poly Vinyl Chlo- 
ride-Irvinil Div. of Great American 
Plastics Co., Fitchburg, Mass. He 
was formerly with Bakelite Corp. 
and Carlon Products Corp. 


Paul C. Pearson Jr. appointed mgr. 
of Celanese Plastics Co., Newark, 
N. J., div. of Celanese Corp. of 
America. He succeeds Harry Cooper, 
who retired. 


Lawrence R. Klepper, formerly 
product mgr., named to new position 
of marketing mgr. for the Construc- 
tion & Farm Div. of The Kordite 
Corp., mfr. of PE film products. 


Robert J. Boyden appointed sales 
engineer specialist of F. J. Stokes 
Corp., Philadelphia, Pa., for its 
recent blow-molding machine. 


Bernard Trachtman appointed sales 
rep. in Kansas, Okla., and Texas for 
Campco Div., Chicago Molded Prod- 
ucts Corp. 


Lincoln I. Opper named mgr. of 
product engineering for The Dayton 
Rubber Co.’s Dayflex Plastic Hose 
Div. The Dayflex Div. currently 
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makes vacuum cleaner hose, vent 
hose in a variety of diameters, and 
hair dryer hose. 


Samuel F. Schillaci, previously VP, 
admin., appointed VP, marketing for 
Plex Corp. 


Carl A. Bergman named to new 
position of chemical sales mgr.— 
Southern area, General Dyestuff Co., 
div. of General Aniline & Film Corp. 


T. M. Welton elected a dir. and VP 
—marketing of Oronite Chemical Co., 
industrial chemical subsidiary of 
Standard Oil Co. of Calif. 


Henry F. Weinkam named mgr. 
Plant I, REF Mfg. Corp., Mineola, 
N. Y. designers and fabricators of 
custom RP and metal products. 


Martin Safer named asst. prod. supt., 
Polymer Products Div., Foster Grant 
Co., Leominster, Mass. 


Prof. Herman F. Mark, Polytechnic 
Inst. of Brooklyn, won the 1960 Wil- 
liam H. Nichols Medal of the 
American Chemical Society’s New 
York Section. 


Neil Anderson named regional sales 
mgr., Seattle, Wash. div., Filon Plas- 
tics Corp., El Segundo, Calif. 

Erwin W. Stegmaier, formerly with 
Hartig Extruders Div., Midland- 
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Ross Corp., joined Sterling Extruder 
Corp., Linden, N. J., in a sales and 
engineering capacity. 


Joe Foss elected a dir. of Raven 
Industries Inc., Sioux Falls, S. D., 
electronics and plastics firm. 


Richard E. Wade named regional 
mgr. in the west for Ren Plastics 
Inc., Lansing, Mich. formulator of 
epoxy resins for tools and tooling. 


New reps. 


Smith Chemical & Color Co. Inc., 
55 John St., Brooklyn 1, N. Y., ap- 
pointed by the Organic Chemicals 
Div. of Olin Mathieson as a ware- 
housing distributor for its line of 
glycols, polyglycols, glycol ethers, 
ethanolamines, and surfactants; and 
by Carey Canadian Mines Ltd., Que- 
bec, Canada, for its line of asbestos 
fiber and shorts... . 


..The Plastics Div. of Seiberling 
Rubber Co. named John G. Shelley 
Co. of Conn., located in Essex, sales 
rep. in Conn.; and John G. Shelley 
Co., 16 Mica Lane, Wellesley Hills, 
Mass., sales agent in the other New 
England states for its complete line 
of Seilon plastics . . . Chas. W. Stone 
Co., 1914 LaSalle Ave., Minneapolis 
3, Minn., appointed exclusive agent 
in western Wis., Minn., N. D., and 
S. D. by Thoreson-McCosh Inc., for 
its line of hopper-dryers, hopper- 
loaders, and shear-way grinders... . 


..Plywood-Plastics Inc., 1950 Elm- 
wood Ave., Buffalo, N. Y., named 
a distributor for Formica Corp., sub- 
sidiary of American Cyanamid Co. 

. Sterling Inc., Milwaukee, Wis. 
mfr. of Sterleo temperature control 
units for the plastic molding and die 
casting industries, appointed Wolcott 
Machinery Co., 5819 Manton Ave., 
Woodland Hills, Calif. and Aijr- 
Hydraulics Co. Inc., 2060 Happy 
Lane, St. Louis 25, Mo., as reps... . 


.- National Automatic Tool Co. Inc., 
Richmond, Ind., appointed the fol- 
lowing distributors for its line of 
12- to 80-oz. injection molding ma- 
chines: Portland Machinery Co., 
Portland, Ore.; Overgard Machine 
Tool Co., Denver, Colo.; Price Equip- 
ment Co., Monroe, N. C.; and 
Randolph G. Milnes Co., Willow 
Grove, Pa. 


Corrections 


Midland Die & Engraving Co. address 
was listed in Modern Plastics Ency- 
clopedia for 1960 as Belmont Ave. 
and Wolf Road, Franklin Park, Ill. 
It should have been 502 Factory 
Road, Addison, IIl. 


“These fabulous panels . . .” (MPI, 
September 1959, p. 91. Caption should 
have read: “New idea in ‘stained 
glass’ windows is this wall in the 
Second Church of Christ Scientist in 
Syracuse, N. Y., made of the new 
panel.” —End 
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Machinery and Equipment 
for sale 


FOR SALE: MOLDING MACHINES: 48 
oz. Jackson & Church, Universal Hy- 
draulic Compression and Injection 
Molder, 570 Ton cap. Mfg. 1951—Like 
New. 28 oz. Watson-Stillman, 1946. 12 oz. 
Watson-Stillman, 1940. 8 oz. Reed-Pren- 
tice, 10D8, 1940. Ferro Equip. Co., 5454 
Bellevue, Detroit 11, Mich. W A: 5-2230 


FOR SALE: Ovens, Grinders, Powder 
Mixers, Injection Molding Machine 1 oz 
to 60 ozs. never used and used. Two- 
head Bottle Blowin Machine. Acme 
Machinery & Mfg 0., Inc., 20 South 
Broadway, Yonkers, N.Y. YOnkers 5-0900 
102 Grove Street, Worcester, Mass. PLeas- 
ant 7-7747. 5222 W. North Ave., Chicago, 
Ill. TUxedo 9-1328 


FOR SALE: 43—Baker-Perkins +17, 200 
al. jacketed mixers, sigma and duplex 
ylades, many with individual 30 HP 
motors and drives, power-screw tilts. 2 
Baker-Perkins 100 gal., sigma or disper- 
sion blades, jacketed. 3—Baker-Perkins 
50 gal., sigma blades, jacketed. 2 

Day 35 gal. sigma blade. Perry Equip- 
ment Corp., 1429 N. 6th St., Phila. 22, Pa 


REMOVAL SALE—(MOVING TO NEW- 
ARK, N. J.) PRICES SLASHED 20 TO 
50%; 1—Baker Perkins 100 gal. Sigma 
blade Mixer; 1—Baker Perkins size 16 
TRM, 150 gal. double arm, Vacuum 
Mixer; -Rotary Cutter; 1—Kent 6” x 
14” three roll mill; 6—Stokes Model DD2 
DS3, and B2 Rotary: Preform Presses: 
4—Stokes Model “R” single punch Pre- 
form Presses. Also: Sifters, Banbury 
Mixers, Powder Mixes, etc., partial list- 
ing; write for details; we purchase your 
surplus equipment. Brill Equipment Co., 
2407 Third Ave., New York 51, N 


FOR SALE: 6 New Farrell Birmingham 
14” x 30” two roll mills. Watson-Stiliman 
240 ton, ten 24” x 56” platens. Baldwin- 
Southwark 200 ton semi- automatic trans- 
fer molding press. 225 ton 16” record 
presses. French Oil 120 ton self-contained. 
Hydraulic pumps and accumulators. New 
44 0Z. Bench Model Injection Machines. 
Van Dorn 1 oz. and 2 oz. Other sizes to 
100 oz. Baker Perkins and Day jacketed 
mixers. Plastic Grinders. Seco 6” x 12” 
and 8” x 16” mills and calenders. New 
*4” Plastic Extruder and other sizes up 
to 6”. Stokes BB2 & RD3 Rotary Preform 
Tablet Machines, also single punch. Par- 
tial listing. We buy your surplus machin- 


ery. Stein Equipment Co., 107-8th St., 
Brooklyn 15, N NY 





FOR SALE: 2—MPM 14%” and 21%” elec- 
trically heated plastics extruders; 1— 
Baldwin Southwark 150 ton self- contained 
compression molding press 24” x 
2—Ball & Jewell anulators, 2 and 742 
HP; 2 Cumberland 7” stair step dicers. 
stainless steel; 4—Stokes preform presses 
models R, T, F and RD-3; also mixers, 
presses, mills, ote. » chemical & Process 
ae m= << 2 9th St., Brooklyn 15 
N. Y., HY 9-7 300. 





THIS MONTH'S SPECIAL! Stokes 150 
Ton Compression Molding Presses, com- 
alete with timers, controls and Vickers 
ydraulic Power System. Erie 26” x 84” 
top cap, late type, 2 roll Rubber and 
Plastic Mill. A-1 condition. Priced right 
before removal. Cumberland 711% o- 
tary Scrap Chopper with 10 HP Motor 
Drive. Many small sizes also in stock 
1000 Ton Hydraulic Laminating Press. 10 
platens with eleven 37” x 37” steam 
tens. Plastic Extruders, NRM 119” and 
Royle 314”; Hartig 34”; Adamson 
ts, Farrell 3”. Injection Molding Ma- 
8... from 1 oz. to 200 ozs. What Do 
You Need? What Do You Want? We 
Will Finance, Johnson Machinery Com- 
many, 683 Frelinghuysen Ave., Newark, 
New Jersey. Blgelow 8-2500. 


MOST MODERN PACKAGING AND 
PROCESSING MACHINERY — AVAIL- 
ABLE AT GREAT SAVINGS: Baker Per- 
kins JNM-2, 50 gal. Stainless Steel Heavy 
Duty Double Arm Mixer with Hydraulic 
Tilt. Baker Perkins, W & P and Day 
Double Arm Steam Jacketed Heavy Dut 
Mixers—50, 75, 100, 150 and gal. 
capacities. Day 242 gal. MDA Mogul DA 
Vac Ex rimental Mixer. Fitzpatrick 
Models , D-6 and K Stainless Steel 
Comminuters. Werner & Pfleiderer 3,000 
gal. and 3,500 gal. Jacketed Double Arm 
Mixers. Stokes Models R, RD-1 and DD2 
and Eureka Tablet Machines. Colton 
2RP, 3RP, 3B, 542 T Tablet Machines 
Mikro Pulverizers, Models 1SH, H 
3TH and 4TH. Day, Robinson 50 to 
10,000 Ibs. Dry Powder Mixers. Jacketed 
and Unjacketed. Package Machinery, 
Hayssen, Scandia, Wrap King, Campbell, 
Miller Wrappers. Pneumatic Scale Auto- 
matic Carton Feeder, Bottom Sealer, Wax 
Liner, Top Sealer with Interconnecting 
Conveyors. Pneumatic Scale Tite Wrap. 
Standard Rnape. A-B-C, Ferguson Car- 
ton Sealers nion Standard Equipment 
Company, 318 Lafayette Street. New 
York 12, N. Y. Phone: CAnal 6-5334. 


UIDATION PRICES on 
EQ JIPMENT: Royle Extruders; Jack- 
eted; 314”; 11%”; Allen 2” Jacketed Ex- 
truder; Southwark H dr. Presses, 36” x 
36” St. Platens; 14” Ram; 2 Roll Mills, 
14” x 30”; 22” x 60”; 24” x 84”; Baker 
Perkins Model 300 Ko- Kneaders: Baker 
Perkins Dbl. Arm Heavy Duty Jktd 
Mixers to 300 Gal. some Vacuum Type; 
Pre-Form Presses by Stokes, Kux, Col- 
ton; Patterson-Kelley Stainless Twin 
Blender. Send for “First Facts” com- 
plete list. First Machinery Corp., 209- 
289 Tenth St., Bklyn. 15, N.Y 


CHOICE 





PLASTIC VINYL CALENDERING EQUIP- 
MENT: Strainer: One 6” x 24” with 15” 
top hopper. Mixer: 4, ribbon type, 32” 
x 35” x 96” with 15 HP motor, switches 
and station. Mills: Two 18” x 48” with 
50 HP motor and accessories. One 18” x 
54” with 50 HP motor and accessories. 
One 22” x 60” with 125 HP motor and ac- 
cessories. Calenders: One 24” x 66” 3 roll 
vertical, motors and accessories. One 4 
roll L type 16” x 36” with motors and 
accessories. Write for details—Box MP 
1907, 125 W 41 St., NYC 36 


FOR SALE: Injection Molding Machines 
for release after December 1, 1959: 1950 
Watson-Stillman 16 ounce; 1946 Reed- 
Prentice 6 ounce; 1946 Reed-Prentice 8 
ounce. May be seen in operation at 
Franklin Plastics, Inc., Franklin, Penna 


FOR SALE: 1945-22 oz. Watson-Stillman 
and 1953-8 oz. Reed-Prentice with 
straight bore nylon cylinder. American 
Molded Products Co., 2727 W. Chicago 
Ave., Chicago, Illinois 





FOR SALE: Baldwin 8 penis steam 


platen press, 260 tons, plates 24” x 54”, 
28” stroke—complete automatic cycling. 
Hydraulic elevator for loading. Hydrau- 
lic system self-contained. Reply Box 6205, 
Modern Plastics. 





FOR SALE: Fellows 8 oz. molding ma- 
chine, new in 1955. Low pressure closing, 
Leeds & Northrup instruments. Has been 
well maintained and is in excellent run- 
ning condition. May be seen in operation 
Sterlin Plastics Co., 1140 Commerce 
Ave., Union, New Jersey 





INJECTION MOLDING MACHINES for 
Immediate Sale: 2-Reed-Prentice 8 oz. 
1946. 2 De Mattia 12/16 oz = 1 — 
Prentice 4/6 oz. 1956, hi peed; 1—De 
Mattia 4/6 oz. 1957, hig need. Ai ~ 
yornen. working condition. Mass. 

w price for quick sale. Reply Box 6207, 
Modern Plastics. 


INJECTION MOLDING MACHINES: 
2—Reed-Prentice 1602 machines. Good 
running condition. Interested in quick 
sale. Can be seen in operation in New 
York City. Reply Box 6206. Modern 
Plastics 


FOR SALE: (23) Potting Presses, 100 
Units per hr. Cap., Bed 24” x 24”. Verti- 
cal Injection Press, (with modifications, 
can be used as 34 oz. injection molders) 
manually controlled with micro switch 
which sets into operation cycles for per- 
formance of potting operation. Motor 
drive activates agitator for flow of mate- 
rials (plastic from a hopper into a heat- 
ing cylinder). Mfg. 1951—Like New. Ferro 
Equipment Company, 5454 Bellevue, De- 
troit 11, Mich. WA 5-2230. 


Machinery wanted 


WANTED TO BUY: Used injection mold- 
ing machines, oven, granulators. One 
machine or complete plant. Acme Ma- 
chinery & Mfg. Co. Inc., 20 South Broad- 
way, Yonkers, N.Y. YOnkers 5-0900, 102 
Grove Street, Worcester, Mass. PLeasant 
7-7747, 5222 West North St., Chicago, 
illinois, TUxedo 9-1328 


apy Tg MOULDING MACHINES 
WANTED. Reed- Prentice and other 
bar es 4-oz., 8-oz. and larger. From 
users at keen prices. Reply Box 6243, 
Modern Plastics. 


WANTED TO BUY small injection mold- 
ing machine. Also small air operated 
press—die span of 24” x 24”. Reply G. W 
Hazzard, R-1 Palm Harbor, Fla. 


Materials for sale 


FOR SALE: 40,000 lbs. Black Repellitized 
Polypropylene. 29¢ per Ib. Other colors 
also available. Reply Box 6237, Modern 
Plastics. 





HIGHEST GRADE Correct Melt Index. 
Reprocessed Polyethylene Pellets, All 
colors by a multi-milion dollar firm, 
lowest prices in USA. Deluxe Plastics 
Co., 22821 Arlington Avenue, Dearborn 
7, Michigan 





BUTTON MOLDS FOR SALE, staple and 
fancy patterns. Preform machines, sur- 
plus stock, etc. Export Only. Merit Plas- 
tics, Lynbrook, New York. 


RIGID VINYL SCRAP, clean, uncon- 
taminated sheets 8” x 12” x 035”; 20,000 
Ibs. available on skids. FOB Lawrence, 
Mass. Write Box 510, Lawrence, Mass. 





Materials wanted 


WANTED: Plastic scrap. Polyethylene, 
Polystyrene, Acetate, Acrylic, Butyrate, 
Nylon, Vinyl. George Woloch, Inc., 514 
West 24th Street, New York 11, N. Y. 





WANTED: All types of plastic scrap 
and surplus inventories such as: styrenes, 
butyrates; acetates, acrylics, and poly- 
ethylenes in any form. Write, Wire or 
Phone Collect. HUmboldt 1811. Philip 
Shuman & Sons. 15-33 Goethe Street, 
Buffalo 6, New York. 


GET THE TOP MONEY FOR PLASTIC 
SCRAP: Now payin i. rices for all 
thermoplastic étrap. : polystyrene, 
cellulose acet&te, vinyl. polyethylene; 
butyrate, ac c, nylon. All types and 
forms inclu rejects and obsolete 
molding powders. Fast action wherever 
ou are located. WRITE, WIRE TODAY! 
eply Box 6200, Modern Plastics 


(Continued on page 252) 


MODERN PLASTICS 





Everywhere chemists are ex- 
ploring the way molecules are 
put together...putting atoms 
together in exact, predeter- 
mined relationships with 
each other... producing spa- 
tially-ordered molecules .. . 
making useful products from 
these polymeric materials 


with designed-in properties for specific applications. 


Leader in this conquest of inner space is Montecatini, 
who developed the first stereospecific polymer, MOPLEN® 
polypropylene. The forerunner of a revolutionary class 
of plastic materials discovered by Giulio Natta of the 


Montecatini Trademark 


® from 


MONTECATINI 


milestone in the conquest 


of inner space 


Polytechnic Institute of Mi- 
lan, MOPLEN® is being widely 
used in Europe and in the 
United States. 


Montecatini continues to ex- 
plore this new world of struc- 
tural chemistry .. . is devel- 
oping new polymerization 
catalysts and producing new 


polymers with exciting potential as plastics, textile 
fibers and elastomers in the products of tomorrow. 


Wherever you are in the world, you can put these discov- 
eries to work for you. Look to Montecatini for MOPLEN® 
. and for new advances in the conquest of inner space. 


SESMONTECATINI 


SOC. GEN., MILANO, ITALY 


U. S. and Canada Representative: CHEMORE CORPORATION e@ Two Broadway, New York 4, N.Y. @ BO 9-5080 
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WANTED: All types plastic scrap, film, 
chunks, bleeder stock. Surplus inventor- 
ies, polyethylene, vinyl, styrene, nylon, 
etc We are a multi-million dollar com- 
pany. Deluxe Plastic Co., 22821 Arlington 
Avenue, Dearborn 7, Michigan. 





WANTED: Plastic of all kinds—vir- 
gin, reground, lumps, sheet and re- 
ject parts. er ve prices paid for 
tyrene, Polyethylene, Acetate, Nylon, 
Vinyl, etc. We can also supply virgin 
& reground materials at tremendous 
savings. Address your inquiries to: 
Gold-Mark Plastics Compounds, me. 
4-05 26th Ave., Long _ and City 2 

N. ¥. RAvenswood 1-0880 











WE ARE LOOKING for plastic building 
material products to distribute in the 
central Mid-West. If you are manufac- 
turing or developing such a product con- 
tact Artcrest, 255 W. 79th St., Chicago 20, 
Illinois. HU 3-4501 


Molds wanted 


WISH TO PURCHASE Houseware Molds 
of all types for injection mokding. Please 
submit Pall information. Reply x 6204, 
Modern Plastics 





pit ed MOLDS FOR INJECTION MOLD- 
ING ANTED: Suitable for stationery, 
ee. novelties, purse, bar and bar- 
»-que use, for 4-6 oz. —— machine. 
Reply Box 6208, Modern Plastics 





WANTED: Viny! and polyethylene scrap, 
rejected molded parts, surplus molding 

wders. Sell your scrap to one of Amer- 
ica’s most progressive —- processing 
poate Alan Pastics Corporation, Canton, 


Help wanted 


WANTED: Manufacturer’s Representative 
with product ideas adaptable to injection 
molding by midwestern oe molder 
desirous of _ establishin rietary 
items. Reply Box 6203, bdo lastics. 





PERSONNEL: Executive—Technical 
—Sale—Production. Employers and 
Applicants—whatever your require- 
ments, choose the Leader in Per- 
sonnel Placement. Cadillac Associates, 
Inc., Clem Easly—Consultant to Plas- 
tics Industry, 29 E. Madison St., Chi- 
cago, [ll——Wabash 2-4800. Call, write 
or wire—in confidence. 








WE ARE LOOKING FOR MEN who 
are interested in Product Development 
and Improvement for the New Prod- 
ucts group working in the Research 
Laboratories of one of the country’s 
largest producers of ee. con- 
verting, and technical pa and of 
Worn packaging an containers. 
ackground with experi- 
1. = “plasties, resins, elastomers, 
latices, or paper is the basic require- 
ment to fill these new positions in our 
expanding Research organization. Add 
to this imagination, creativeness, and 
product-mindedness, and you describe 
the men we are seeking. Your inquiry 
with full resume will receive imme- 
diate confidential attention. Write to: 
Hugh E. Meilinger, oy my Employ- 
ment Supervisor, The d Corpora- 
tion, Chillicothe, Ohio. 

















EXTRUSION SPECIALIST: With thor- 
ough knowledge and e pong LO in set-up 
of extruded precision s toler- 
ance tubing, for permanent’ position in 
New York with, old, established custom 
extrusion company. We are looking for 
man with actual working knowledge, not 
administrator. Assistance will be given 
in relocation. Position offers chance for 
govencement. Reply Box 6202, Modern 
lastics. 





MARKET DEVELOPMENT: Opportunity 
to join Spencer Chemical Company's ex- 
panding Plastics Market eat 
program in a position which will permit 
the use of sales and technical abilities. 
We are a men who have a chemi- 
cal or engineering background, and pref- 
erabl — to five years’ experience 
with thermo-plastics. Please send Mietalled 
cove to: . H. Swope, Jr., Personnel 
er, Spencer Chemical Company, 610 
or t Building, Kansas City 5, Missouri 





PRODUCTION SUPERINTENDENT 
WANTED. Dallas, Texas, manufacturer 
—— man capable of assuming complete 

—_ | for production in injection 
ae ding and assembly plant; must be 
able to gear production to quick change- 
over to produce a large number of items. 
Reply Box 6209, “M ern Plastics. 


DESIGN ENGINEER for plastic extruders 
and accessory equipment. Graduate En- 
gineer preferred with design experience 
and ogaction’ knowledge of plastic extru- 
sion field. Must be pe of assuming 
responsibility for des and develop- 
ment of machinery in This field. Excel- 
lent opportunity for permanent position 
with ey, expanding company. Please 
send full information on experience, ed- 
ucation and salary requirements. Modern 
Plastic Machinery Corporation, 64 Lake- 
view Avenue, Clifton, N.J. 





FILM EXTRUSION ENGINEERS: Expan- 
sion program has created openings in 
our Technical Department for experi- 
enced extrusion engineers. Positions 
cover wide range of development and 
process projects. Reply to Plastic Hori- 
zons, 1 Erie Street, Paterson, New Jersey 





SALES ENG TICS: Chemi- 
cal Division has opening for man with 
Chemical Engineer or Chemical de- 
gree who has experience in vinyl com- 
pounding. Headquarter in Akron. Work 
Pith customer, id sales, and com y 
technical rsonnel. Excellent employee 
benefits. rite, giving information re- 
ee ae experience and education. W. J. 
ous a = Rubber 

: ane any y, The Ge Market Street, Akron 


PLASTICS a ——— ae. —~ ae 
neers with emistry 
Chemical inghoeing and at least 3 
years experience in one or more of the 
ollowing technical areas: recision 
molding, re-inforced a 7 berglass 
legs +4 technique, mold and equipment 
Must be able to assume over-all 
rest Snsibilit , = evolution of i 
product development from labora- 
tory to large scale production as well 
as design production facilities. Send 
resume to: Employment Section, ACF In- 
dustries, Incorporated, P.O. Box 1666, 
Albuquerque, New Mexico. 





MANAGER FOR PLASTIC DEPART- 
MENT of Mid-West manufacturer. Not 
a job shop operation and man we want 
must be ne and automation 
minded. ust be rienced in all 
phases injection moldin “s. a pa  ~3 
ene = maintenance ulpment 
Good opportunity for Sualified man with 
ability > handle ple. Give us com- 
lete information on yourself and quali- 
meee Reply Box 6214, Modern Plas- 
cs. 





SALES REPRESENTATIVES 
WANTED: 


openi 

established authorized manufacturers’ 
representatives on strict commission 
basis in various divisional organiza- 
tions. 1. Durable Formed Products, 
Inc. sales representatives wanted for 
custom vacuum-forming sales. 2. Air- 
O-Flow Industries, Inc. Agents want- 
ed who specialize in sales of plastic 
machinery to sell automatic thermo- 
forming equipment. 3. Techni-Plas- 
tics, Inc. Specialized sales for custom 
— work, edge-lite panels, dials 
md knobs. Indicate territory you 
geese. Write to: Durable Industries, 
Inc., Chemical Corn Exchange Bidg., 
Ls, Varick Street, New York 13, New 
or 











PRE-PREG SALES: Five a ive tech- 
nical salesmen with Pre-Preg \e 

ence n to cover western 
Knowledge of Pre-Preg uses and —_ 
2-5 in reinforced plastics ind indus- 
ry is requir utstanding op 

ay i ee resume to Box Reis M 5 Moa. 
ern 





FILM LAMINATION EXPERT: Wanted 
to set-up, run and head up a lamination 
department for Hartlord,. & —— 
located near 


plicant oy 
dling film Rites and be capable 
— administering the operation. Salary 


. write in detail to 


x 6210, Modern 
P astics. 





TEFLON SALESMEN: Wanted by firmly 
established, East Coast fg - = 
fabricator of Teflon 1 phases: 

truded Teflon rod oO" bnerotnente). “Or 
rings, stand-off and feed-thru electrical 
terminals, molding, custom precision ma- 
chined componen y now ex- 
ss operations and sales areas, needs 
op-notch Teflon salesmen. Salary com- 
mensurate with background and ability. 
ae resume with requirements; all 
areas n. Replies held in strict confi- 
donee. ply x 6211, Modern Plastics. 





rLAetee MANUFACTURERS REPRE- 
ENTATIVES: 

Industrial P 
bottles, ee. 
blow mol a 
valuable ad itiona e for man who 
sepresents other forms of plastic molding 
such as injection, compression or extru- 
sion. Several territou — particularly 
West Coast an 


Midwest. Commissions. 
Reply Box eis. Modern Plastics. 





SALES AGENTS WANTED: Representa- 
tives for established foam styrene molder 
and fabricator, located >. Ry 
Seeking qualified custom sales 
agents. Describe area ay and lines 
carried. Reply Box 621 6213, Modern Plastics. 


SALES ENGINEER: Good knowledge of 
plastics machine “specifically extrusion 
and injection molding equipment. Sales 
ability by — contact and engees- 
pondence. agg me A with la 
distributing company. Reply Box 6216 
Modern Plastics. 





COLOR CONCENTRATES: Are 
miliar with color dispersion te iques, 
equipment and processes? No. 1 position 
is open and waiting for right man able to 
take this from secondary to top ition 
in medium size New England emical 
— Reviy directly to President, Blane 
emical Corporation, Canton, Mass. 


ou fa- 





TECHNICAL DIRECTOR: Small North- 
west chemical producer supplying resin 
and plastic ind desires chemist wi 
M.S. degree and at least 5 years experi- 
ence, preferably in the resin justry. 
Mail resume to Northwest Petrochemical 
Corporation, Box 109, Anacortes, Wash- 
ington. 





PLASTIC ENGINEERS: 


jection molding or compression mol 

of plastics desirable. Positions involve 
laboratory applications work and cus- 
tomer service. Liberal company benefits. 
Send complete —— | - sal re- 


ts to: t, 
lastics and joal "Chemicals Division, 
torent Corp., 40 Rector St., New 
or 
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The 0.005” that makes motorists 
really see red... 


Engineers-in-charge-of-designing-taillights at 
automobile plants want to make sure the 
driver behind you really “sees red” when you 
touch the brakes...or turn on your lights. This 
is why the light-multiplying prisms of these 
small-but-important red rear-light lenses molded 
by Erie Plastics Division are kept to a tolerance 
of +0.005”. These close limits prevent optical 
interference that might make red look black from 
certain angles! And who'd trust a black stop light? 

Erie Plastics Division is unique in the ability to mold 
parts of this great detail and intricacy in materials of high 
durability . . . all the while meeting the pennies-conscious budgets of the automobile makers. 


Erie’s plastic-molding abilities have been developed during our quarter-century 
of experience in the design and injection-molding of plain, decorated, or metallized 
plastic parts for almost any use. 


If you design, specify, or purchase plastic parts for assemblies, you can probably 
save money and improve your product by discussing your needs at the design stage 
with the man from Erie Plastics. He’s experienced . . . he’s backed by complete 


research and production facilities in two centrally located modern plastics plants. 
Write today. 


ERIE 


ANDOVER PLASTICS FRYLING 
INDUSTRIES, INC. ELECTRIC PRODUCTS CO. 
Andover, Ohio Holly Springs, Miss. 


SUBSIDIARIES OF THE ERIE RESISTOR CORPORATION, ERIE, PA. 
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PLASTIC ENGINEER: Experienced in 
tool design, working knowledge of vari- 
ous plastics, injection and compression 
molding and plant operations. Permanent 
posities open in well-established upstate 
New York plant. State full particulars 
first letter. Reply Box 6217, Modern Plas- 
tics 





ENGINEER, PLASTICS DEVELOPMENT: 
Location: Akron, Ohio. Prefer 5 or more 
years’ experience in all types of plastic 
processing with some experience in vinyl 
production or development Requires 
graduate chemist or chemical engineer 
This permanent position has been re- 
cently created by our expansion. Full 
benefit program. All inquiries will be 
enewered For further information, write 
Central Personnel, The General Tire & 
Rubber Company, Akron 9, Ohio 





COMMISSION SALESMAN WANTED to 
sell polyethylene custom compounds. Ter- 
ritories open. Excellent opportunity with 
expanding concern. Reply Box 6218 
Modern Plastics 


PLANT SUPERINTENDENT: Chicago 
corporation has an excellent position for 
a man with sheet extrusion and automatic 
vacuum forming experience. This posi- 
tion requires a man with extrusion back- 
ground and ability to handle mechanical 
production problems Modern plant 
Growing company. Excellent labor. Ag- 
gressive assistants. Good salary commen- 
surate with ability. Inquiries treated con- 
fidentially. Keply Box 6219, Modern Plas- 


RESIN CHEMIST: Immediate opening 
available Experienced formulator of 
alkyd and polyester resins desired. Mid- 
west location. Opportunity for growth 
with medium sized aggressive group 
Fringe benefits. Send resume and details 
of personal experience. Reply Box 6240 
Modern Plastics 


FOREMEN: Experienced in forming, ce- 
menting, and machining of all thermo- 
plastic materials. Excellent opportunity 
for a permanent position in an aggressive, 
expanding company located in New York 
Reply Box 6221, Modern Plastics 





WANTED — INJECTION MOLDING 
SUPERINTENDENT: Excellent op- 
pereny with growth ae New 
ork State location. Immediate open- 
ing available. Must have had molding 
and maintenance experience on Reid- 
Prentice, H-P-M or Fellows equip- 
ment. Send resume with full details 
Reply Box 6223, Modern Plastics 











WANTED: Plastics engineer experienced 
in design development and cost analysis 
of plastic items. Man we are seeking 
must be willing to travel and be experi- 
enced in injection and compression mold- 
ing techniques. Write, stating qualifica- 
tions and salary expected. Reply Box 
6222, Modern Plastics 





URETHANE FOAM SPECIALIST — 
Excellent opportunity in applications 
research for chemist or engineer with 
recent experience in the machine 
reparation of urethane foams 
nowledge of formulation, particu- 
larly with polyethers, and ability to 
evaluate foams desired. Pilot scale 
foam equipment will be utilized to 
develop customer service data. The 
position requires the ability to work 
Le a a | with a minimum of super- 
vision lease send resume, calery 
expected and data available to Mr 
E. R. Patterson, Employment Man- 
ager, Olin Mathieson Chemical Cor- 
poration, 125 Munson Street, New 
Haven, Connecticut 








- 


PLASTIC PLANT. SUPERINTENDENT: 
Injection molding, knowledge plant 
scheduling, expedite working orders, etc. 
State qualifications in complete resume 
Reply Box 6220, Modern Plastics 





MANUFACTURER’S REPRESENTATIVE: 
Aggressive young organization, heavy 
technical experience, seeks additional 
lines in virgin & reprocessed molding 
owders, related colorants & additives 
or the Western New York, Northeastern 
Penna. & Southern Ontario area. Reply 
Box 6238, Modern Plastics. 


Situations wanted 


CHEMICAL ENGINEER, 34, family, Tau 
Beta Pi, tweive years diversified experi- 
ence; thermoplastics calendering, extru- 
sion, and laminating; industrial coatings 
formulating; elastomers. Strong back- 
ground in product and process develop- 
ment as well as in technical service, 
market development, sales promotion 
Patents Currently employed AAAA 
company in responsible position where 
growth opportunity is limited. Reply Box 
6230, Modern Plastics 


PLANT SUPERINTENDENT—TECHNI- 
CAL DIRECTOR of large bulk Polysty- 
rene and Polyurethane plants in South 
America. Extensive consultation work in 
final applications of these products. 10 
yrs. previous experience in the States. 
Capable of supervising and assuming full 
responsibilities. Desire supervisory job in 
Plastics field in the United States. Amer- 
—_ citizen. Reply Box 6231, Modern 
astics 


PLANT MANAGER: Piastics Engineer 
B. S. in M. E. Desires position with pro- 
gressive organization. Experienced in 
plant operation, layout; selecting, train- 
ing personnel; budgeting, planning oper- 
ations; have set up successful plant op- 
eration. Background molding thermoplas- 
tics, design operation of molds, machines 
and assembly equipment. Detailed re- 
sume on request. Reply Box 6232, Mod- 
ern Plastics 


LAMINATING -PRODUCT DEVELOP- 
MENT ENGINEER with market research 
sales and production experience. Mylar 
vinyl, fabrics, adhesives, coating, emboss- 
ing and printing know-how. Unusually 
creative with several patents granted and 
pending for industrial and decorative 
products. Seeks responsible position with 
growing company eply Box 6233, Mod- 
ern Plastics 


PRODUCTION CONTROL, 37 BS, MBA 
16 years experience in injection, blow 
and rotational molding fields. Duties have 
included shop work, euction of produc- 
tion control, inventory control, purchas- 
ing, methods and systems analysis, cost 
control and estimating. Desirous of ob- 
taining interesting position with growing 
and progressive organization. Reply Box 
6234, Modern Plastics : 


PLASTICS CONSULTANT. Polyethylene, 
polypropylene, vinyls, and others xpert 
in molding, stabilization, blends, stress 
crack, mold release, crosslinking, plasti- 
cization, adhesives, printability, etc. Ex- 
haustive foreign and domestic patent 
literature as well as trade and scientific 
publications available for searches. Ph.D., 
years of intensive research in these areas 
eply Box 6235, Modern Plastics 





MANAGER OR TECHNICAL DIREC- 
TOR for Plastics Machinery Builder: 
Engineer with outstanding training, 
professional experience and record in 
extrusion and injection molding seeks 
leading position with plastics machin- 
ery builder. Goal is to ide estab- 
lished or new company along a sound 
development program toward leader- 
— 3 in field of polymer processing 
technology, and into progressive 
manufacturing program. Moderate 
financial participation possible. Reply 
Box 6228, Modern Plastics. 











DEVELOPMENT — MARKET/PRODUCT 
fibers and resins background; industrial 
applications, non-wovens; experience in 
vinyl coatings, high-pressure laminates, 
reinforced lastics. BS., Engineering 
M Marketing Management. Desires 
challenging creative position expanding 
present and potential markets. Young, 
aggressive. Reply Box 6236, Modern Plas- 
tics 


MANUFACTURERS REPRESENTATIVE: 
Metropolitan New York and New Jersey 
area—Reliable and established company, 
experienced in Plastic Industry wish to 
represent plastic machinery or component 
manufacturer on sales anc; parts. Can also 
offer complete existing setvice and repair 
facilities. Reply Box 6224, Modern Plas- 
tics. 


ATTENTION CUSTOM MOLDERS, FOR 
SALE, PLASTIC MOLDS: Now is the 
time to diversify: Proprietary Products 

. active consumer line doing $1,000,000 
nationally New products now being 
tooled. No equipment to buy. Opportunity 
for custom molder to get into long- 
established line selling to chain and dept 
stores, mail order, stamp and premium 
houses, also jobbers. Bargain at $250,000 
(Cash $150,000). Less cash if properly se- 
cured. Balance long term. Reply Box 
6241, Modern Plastics 


MANUFACTURERS AGENT: With un- 
usual background in plastics and now 
selling rigid extrusions to the automotive 
industry, wishes to add another line 
Company must be aggressive and finan- 
cially sound. Reply Box 6225, Modern 
Plastics 


AVAILABLE for a West Coast open 
minded company. Exceptional two-man 
team, Admiuistration, Sales, Production, 
and Engineering. Many years experience 
plant setup and startup in injection, com- 
pression, extrusion, including extensive 
experience in blowmolding. Reply Box 
6226, Modern Plastics 


FINANCING FOR EXTRUSION COM- 
PANIES: Funds available for qualified 
plastic extrusion companies to expand 
existing facilities or for new companies 
starting in the plastic extrusion business 
and needing additional money for the 
gurchase of machinery and equipment 
eply Box 6227, Modern Plastics 


WANTED—An Investment Opportunity 
in a plastic manufacturing company. We 


are seeking a company that desires to 
expand its operation through the applica- 
tion of new capital. Also interested in 
acquiring interest in a firm which is 
fully equipped to produce tonnage, quan- 
tities of various plastics, but whose 
rowth is handicapped by lack of capital 
lease forward all details to, or contact, 
Box 6229, Modern Plastics, for further 
information. 





Per inch (or fraction) 





RATES FOR CLASSIFIED ADVERTISING 


All classified advertisements payable in advance of publication 
Closing date: 10th of preceding month, e.g., January 10th for February issue 
$30.00; each 3 
Situations Wanted Ads ... 


nches or fraction (in border) $15.00 extra 


For purpose of establishing rate, figure approximately 50-55 words per inch. For further information 
oddress Classified Advertising Department. Modern Plastics, 575 Madison Avenue, N. Y. 22, N. Y. 


Modern Plastics reserves the right to accept, reject or censor classified copy. 


1/3 of above rates 
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... ADMEX 770 against other polymeric 
plasticizers—in these 4 significant tests! 


RUBBER MIGRATION 


Admex 770 —_— Polymeric X Polymeric Y ; Admex 77 Polymeric X Polymeric Y 


—— ae = a 200F (24hrs.) 3.48 4.99 
GRS n 92 ia 7 te 140F (24 hrs.) 1.64 3.65 
ie Cycling 140F (3 hrs.) 1.27 2.79 





VINYL-RUBBER CONTACT frequently solves many industry prob- ADMEX 770 insures long-term flexibility in vinyl products sub- 
lems. Admex 770 shows the highest resistance to migration into jected to soapy water contact, either by static or cycling exposure. 
rubber products used for electrical cables, floor mats. shoe liners Try Admex 770 in floor and wall covering, in supported and un- 
and rubber-based adhesives supported sheeting and plastisol or organosol applications. 


STYRENE CRAZE 
P ,; Steen ee Polymeric Y SOLVENT RESISTANCE 
Jomparative Adame Polymeric A ‘Olymeric 


Retentio Admex 770 Polymeric X Polymeric Y 


of Tensile : , Gasoline 39 0.62 0.56 
Strengtt 





REFRIGERATOR GASKETS compounded with Admex 770 show im- DO YOUR upholstery, film and sheet specifications call for high 
proved resistance to crazing and marring of polystyrene. Excel- solvent resistance? Admex 770 proves supertor to many costlier 
lent blending and extrudability, plus low odor level, make this polymerics in its resistance to extraction by fuel and cleaning 
polymeric an ideal choice for high quality profiles type solvents 


For data and samples, write today: 


farcher- 
ani 
aniels- 
. 
« Linseed, Soybean and Marine Oils, Synthetic and Natural Resins, Fatty | ad l ci ry a 


Acids and Alcohols, Vinyl Plasticizers, Hydrogenated Glycerides, Sperm Oil, Foundry 
Binders, Bentonite, industrial Cereal, Vegetable Proteins, Wheat Flour, Dehydrated Alfalfa, 
Livestock and Poultry Feeds 


717 INVESTORS BUILDING MINNEAPOLIS 2, MINNESOTA 
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never too hot to 





... We mean your reinforcement problem. UMIF 
has the positive approach, the approach that deals 
in answers. 

Users of glass fabric reinforcement recognize 
UMIF as the preferred source — the widest range 
of fabrics, unexcelled design and development 
facilities, prompt delivery and intelligent 
customer servicing are just a few of UMIF’s 
qualifications. 

If your reinforcement problem is “too hot” for 
others to handle, try UMIF. You’ll find the solu- 
tion both practical and economical. 

Write for your free copy of UMIF’s 32 page 
reference handbook on Uniglass Glass Fabrics. 


UNIGLASS glass fabrics 


UNITED MERCHANTS 
INDUSTRIAL FABRICS 


A division of United Merchants & Manufacturers Inc., 
1412 Broadway, New York 18, New York * LO 4-6000 
UNIGLASS IS AVAILABLE IN YOUR AREA FROM: Needham, Mass.— 
Boatex Fibergias Co. « New York City—Berton Plastics, Inc. « Phila- 


deiphia, Pa.—Berton Plastics, Inc. « Atlanta, Ga.—Glascoat « Miami, 
Fla.—Glascoat « Cincinnati, Ohio—Cadillac Plastic Co. « Ch land 


MOLD DESIGNERS 


SAVE MORE ON MOLD COSTS 
With Over 6,000 D-M-E Standard 
Mold Bases to Choose From 


Whether it’s a one-cavity “test” mold or a 60-cavity high 
production run, chances are D-M-E has the right size Standard 
Mold Base to fit the job and the molding machine. 


D-M-E’s 32 standard sizes, up to 2334” x 3514", with 100 
standard cavity plate combinations for each size, give you the 
largest selection of carbon or alloy steel standards available 
from any single source. 


Save on Design and Moldmaking 

Time, Replacement Parts and Delivery 

Design time is reduced by using D-M-E’s full-scale Master 
Layouts and Catalog of specifications and prices. Moldmaking 
time is reduced because all D-M-E plates are precision ground 
flat-and-square, ready for cavity layout and machining. Ex- 
clusive interchangeability gives you the added saving of 
immediate replacement of any component part. And D-M-E’s 
seven branch offices and warehouses are always fully stocked 
with Standard Mold Bases and components to meet your 
delivery requirements. 


Cut Costs on Your Next Program 


Start saving on your next moldmaking program, no matter 
how large or small. Take advantage of D-M-E Quality, 
Service and Economy. 





Faster deliveries from complete stocks 
Over 1,000 D-M-E Standard Mold Bases always IN STOCK 
at local D-M-E Branches for IMMEDIATE DELIVERY. 














‘DETROIT MOLD 
(DIME ENGINEERING 





Ohio—Cadillac Plastic Co. « Chicago, Ill.—Cadillac Plastic 

Co. « Detroit, Mich.—Cadiliac Plastic Co. « Milwaukee, Wisc.—Cadillac 

Plastic Co. « St. Louis, Mo.—Cadillac Plastic Co. « Kansas City, Mo.— 

Cadillac Plastic Co. « Los Angeles, Cal.—Thaico « So. San Francisco, 

Cal. —Cadillac Plastic Co. * Seattle, Wash.—international Sales Corp. 

ee ne Caeies Plastic Co. « Houston, Texas—Cadillac 
astic Co. 
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© DETROIT: 6686 E. McNichols Rd.—CHICAGO: 5901 W. Division St. 

HILLSIDE, N.J.: 1217 Central Ave-—LOS ANGELES: 3700 S. Main St. 
© D-M-ECORP., CLEVELAND: 502 Brookpark Rd.—DAYTON: 558 Leo St. 
® D-M-E of CANADA, Inc., TORONTO, ONT.: 156 Norseman Ave. 
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To Owners of Plastics Businesses 
Banks— Investment Bankers — Attorneys 


Accountants— Business Brokers 


LISTED COMPANY HAS OVER $20,000,000 
TO INVEST IN PROFITABLE BUSINESSES 





Polished Endless Stainless Steel Belt 


PROCESSES AS IT CONVEYS! 


This adverti. ement is addressed to the owners of a successful 
Plastics business who would consider to dispose of their 
ownership or controlling interest in such business on an attrac- 
tive basis or combine it with the interests of our client. 

The Company placing tais advertisement is now operating 
in the black but due to unprofitable past operations, it has a 
carry-forward loss of about $10,000,000 which could be 
advantageously used as a result of an acquisition or merger 
with a profitable operation. 

Our client is seeking established profitable businesses with 
average annual earnings of at least $400,000 after taxes for 
the past five years, and with good management which will 


continue to operate the business. Available in extra-wide sizes and 
any length, for continuous “belt- 
processing”’ of plastics, film, foam 
rubber, latex, resins, leather, 
compounds, coatings and lami- 
nated work. Stainless steel (18-8), 
one piece, no center seam, width 
and camber controlled. Consult 
our engineers. Metalsmiths, 558 
White St., Orange, N. J. 


METALSMITHS stances steet 


ENDLESS CONVEYOR BELTS 


Our client will deal with principals, their representatives or 
brokers and finders, who will be fully protected. Upon request, 
we will be glad to disclose the name of our client and submit 
their latest financial statement. 

All propositions will be treated in strictest confidence, and 
will be brought to the attention only of the Chief Executive 
Officer of the Company we represent. Please reply to: 


Produces automatic 
contact gloss 


Improves setting 


Speeds cooling 


and conditioning 





Box MP-88, Doremus & Company, Advertising Agents 
120 Broadway, New York 5, N.Y. 
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Cure 


for - 
depression 


Often just a few words of 
specialist advice can make the 
programme of a production 
manager a little easier 

Keep in touch in Daniels— 
more than 50 years of presses 


DANIELS 





of STROUD 


—all the answers to 


pressing problems 


Handy list of DANIELS MACHINES 


MOULDING PRESSES FOR RUBBER 


MOULDING AND TRANSFER PRESSES 
FOR THERMOSETTING PLASTICS 


VACUUM FORMING MACHINES 
LABORATORY PRESSES 
SHEETING PRESSES 


PRESSES FOR DENSIFIED WOODS 


INJECTION MACHINES FOR THERMO- 
PLASTICS 


PUMP SETS 
SPECIAL MACHINES 


Full technical specifications available * Complete after-sales service 


T. H. & J. Daniels Ltd. - stroua - Gloucestershire, England * Telegrams: Daniels 43-43 Stroud Telex 
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EDITORIAL 


Ten trends at the 
Duesseldorf Show 


Now that visitors have returned and registered opinions on the 
Diisseldorf Show (:ee the show report starting on p. 153), a 
consensus is worthy of study. Ten major points may be made. 

1. It was by far the biggest plastics show held anywhere to 
date. By scheduling it every three years, it is made stronger 
and more useful. 

2. American material makers have gone international. Not 
so most American machinery builders. Except for a very few 
who secured European plant facilities and European distribu- 
tion some years ago, they were conspicuous by their absence. 

3. On the other hand European machinery makers, finding 
their equipment of interest to American plastics processors, are 
preparing to make, sell, and service in the United States. 

4. The old comment that European machinery is slow and 
designed for small per-hour production is no longer valid. 
Their new stuff is big stuff, well engineered for automation. 

5. There is a marked trend towards special equipment for 
single purpose, particularly in extrusion, thermoforming, cast- 
ing, and blow molding. 

6. From behind the Iron Curtain came delegations with fat 
credits. They bought, not toys, but the biggest machines avail- 
able—like 500 oz. injection presses. 

7. The products of European custom and proprietary proces- 
sors were well designed and well made. We can no longer 
boast of being best and most imaginative. 

8. The advance of plastics into building construction is mov- 
ing fast in Europe, led by blue-chip material makers who use 
plastics in their own plant construction. 

9. Cross-licensing between European and American com- 
panies, particularly concerning new polymers, proceeds at a 
fast pace. 

10. There are few shortages in either materials or machines. 
But in some countries labor costs are rising rapidly and the 
price edge is waning. 

What do these trends mean? They mean that there are great 
opportunities in Europe for the American plastics industry, 
especially manufacturers of machinery and equipment. Some 
U. S. firms, recognizing this opportunity, have made arrange- 
ments whereby their machines are produced in Europe under 
license. But the vast majority, unlike American materials sup- 
pliers, have shown little interest in developing this market. 
The Diisseldorf Fair signaled the fact that unless they act 
promptly, their opportunity may be lost forever. 
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“Situation Normal—Your Plasticizers on Schedule! 


HERE’S no “down time’ because of late plasticizer de- 


Pittsburgh PX Plasticizers liveries when you order from Pittsburgh! If your order is 


received in the afternoon and you must have an emergency 

delivery the next day, we know how to load up after sundown. 

PX-104 DiButy! Phthalate With complete stocks and shipping facilities at Pittsburgh, 

PX-108 DilsoOcty! Phthalate Boston, and Lyndhurst, N.J., Pittsburgh PX Plasticizers are 
PX-114 Decy! Buty! Phthalate never more than an overnight truck haul away. 


PX-914 Butyl Octy! Phthalate Enjoy the advantages of dealing with Pittsburgh, a basic 

PX-118 lsoOctyl Decyl Phthalate producer of a broad line of quality plasticizers. Enjoy the 

PX-120 Dilso Decyl Phthalate assurance of experienced technical service, available when 
needed in your plant. Send for Plasticizer samples and speci- 

PX-138 DiOctyl Phthalate fication sheets today! 

PX-313 Modified Alkyl! Phthalate 

PX-314 n-Octyl, n-Decyl Phthalate 

PX-208 DilsoOcty! Adipate 

PX-212 n-Octyl, n-Decyl Adipate 

PX-218 IsoOctyl Decy! Adipate 

PX-220 Dilso Decy! Adipate 

PX-238 DiOctyl Adipate 

PX-404 DiButyl Sebacate 

PX-438 DiOcty! Sebacate 

PX-800 Epoxy 

PX-917 TriCresyl Phosphate 


COAL CHEMICALS © PLASTICIZERS « PROTECTIVE COATINGS © ACTIVATED CARBON © CEMENT ¢ COKE © PIG IRON © FERROMANGANESE 





FUSE BLOCK OF 
G-E PHENOLIC 


helps protect one of America’s finest cars 


Fuse blocks for automobiles must 
be as rugged as they are intricate. 
That, of course, calls for a material 
with high impact strength and good 
moldability. 

G-E 12906 is just such a com- 
pound. Izod impact strength of 
.40-.42 ft. lbs./in. of notch is signifi- 
cantly higher than for conventional 
general purpose phenolics. Fast cure 
speeds production. Uniform granu- 
lation and good pourability make 
preforming easy. And versatile G-E 
12906 can be molded by transfer, 
plunger, or compression techniques. 


A leading supplier of automobile 
wiring assemblies molds the fuse 
block shown above from this General 
Electric phenolic. Interesting, too— 
and further proof of G-E leadership 
in phenolics for auto electrical sys- 
tem components—is the fact that in 
the 1960 model year almost every 
domestic car will be equipped with 
distributor caps molded of G-E com- 
pounds. And 90% of all replacement 
distributor caps will be made of G-E 
phenolics. 

G-E 12906 is one of many phenolic 
molding compounds manufactured 


by General Electric. Each of these 
offers molders and end users special 
values. Investigate G-E phenolics 
for the tough jobs you encounter. A 
knowledgeable G-E sales representa- 
tive, backed by experienced techni- 
cal service engineers, can help you 
select the right one for your next 
project. General Electric Company, 
Section MP129, Chemical Materials 
Dept., Pittsfield, Mass. 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 
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